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Let the Analyst Beware 


> “Now THAT you are studying chemistry, you can tell me what this is made 
of,” chortles your friend, presenting a bottle of heavily perfumed, gooey 
liquid, or a nondescript white powder, or a mineral, or a piece of junk metal. 

Everybody knows that the man with the test-tube can analyze anything. 


Analytical chemistry presents the challenge to solve a puzzle. It can be 
an interesting game. The inexperienced chemist will, however, be well ad- 


vised to keep his extracurricular testing on that plane, until he knows his 
client’s motives. 


Analytical testing, like all other scientific work, presupposes a quest for 
truth, an honest wish to know the facts about the situation, on the part of the 
person who asks for the tests as well as on the part of the scientist who makes 
the tests. If the person who asks to have the tests made is interested merely 


in degrading the testing standards to get his product “by,” the situation im- 
mediately becomes intolerable. 


One important field for the analyst is in the protection of consumers’ in- 
terests. In interpreting the results of such analysis the questions are: is the 
buyer getting his money’s worth? and: should the seller misrepresent the goods 
he is selling in order to “make a fast buck”? Here somebody is sure to quote 
the dreary old Roman proverb: Caveat emptor, as though anything were to be 
gained by noting that cheating is not a novel art. 


A generation has now grown up under the protection gained by two 
epic struggles against this form of dishonesty. The American Medical As- 
sociation made notable gains against the cruel and fraudulent “cancer cures” 
of a generation ago. Dirty food-handling practices and dishonest substitution in 
packaged food and drugs were routed by the U. S. Department of Agriculture 
under Dr. Harvey W. Wiley in the administration of Theodore Roosevelt. 
It will not do for either the government, the consumer, or the business man 
ot integrity to forget the lessons learned in those campaigns. 
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—Photo courtesy Firestone News Service 


> Frosty reaction vats show that the term “cold rubber” is no figure of speech. 


Here 120 gallons of refrigerated chemicals are mixed to form GR-S by the new 
process, in the RFC-owned, Firestone- operated plant in Akron. 


Cold Rubber Is Leading 


by A. C. MonaHAN 


> IN THE SYNTHETIC rubber field, more 
“cold” rubber is now being produced 
than older types which might, by way 
of contrast, be called “hot” rubbers. 
The terms cold and hot refer merely 
to the temperatures employed in pro- 
essing. Cold rubber is produced at a 
temperature only a few degrees above 
the freezing point of water. The older 
synthetic rubber is processed at around 
102 degrees Fahrenheit. 

Both cold and hot rubber are made 
the same basic materials used in 
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manufacturing standard GR-S rubber. 
They are butadiene and styrene. These 
two chemical products are polymeriz- 
ed together, a process in which big 
molecules are made out of little ones. 
A catalyst is employed in making 
both but the “chemical-reaction-aid” 
used in one is not the same as in the 
other. 


Cold rubber for many purposes 
seems to be better than the ordinary 
GR°S type. Some claim that it is better 
for automobile tire treads and foot- 
wear than natural rubber. It has been 
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in commercial production for five 
years, following pilot plant production 
which began in 1946. Laboratory sam- 
ples were made earlier. In its develop- 
ment several university and industrial 
research organizations played a part. 


Since 1947 the commercial use of 
cold rubber has constantly increased. 
Late in the last year the amount of 
cold rubber made by the GR-S in- 
dustry became greater than that of 
other GR-S rubber. Approximately 
55% of the present product is cold 
rubber and 45% ordinary GR-S. Pro- 
duction of cold rubber is now ap- 
proaching some 58,000 tons a month. 


Good as cold rubber is, chemists are 
not entirely satished with it and are 
busily engaged in research to get even 
a better product. Success is claimed, 
and the cold rubber of today is a bet- 
ter product than that of five years 
ago. Even a product better still with- 
in the next few years is predicted. 


Hints of the possibility of low-tem- 
perature rubber production antedate 
the government synthetic rubber pro- 
gram which began in 1940. It was 
early recognized that polymerization 
at low temperature would produce a 
rubber of better quality. Speed in pro- 
duction, however, was an essential at 
that time. The process of polymeriz- 
ing at 122 degrees was better known 
so the method was used, leaving until 
after the war the development of the 
low-temperature process. 


These same postwar years have wit- 
nessed much progress in developing 
several types of so-called synthetic rub- 
ber. The term “synthetic rubber” i 
actually a misnomer because the ma- 
terials produced do not duplicate the 
chemical structure of natural rubber. 
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But the term is now so widely used 


that it will probably stick. 


GR-S is the most common type and 
perhaps few users know for what the 
letters stand. “GR” is Government 
Rubber. “S” designates one particular 
type. There are other types such as 
“IT” and “M” and “P.” GR-S is Gov- 
ernment Rubber-Styrene. Sometimes 
it is called Buna-S but this name does 
not meet with universal favor. Buna-S 
is a German synthetic rubber and the 
name is of German origin. The “Bu” 
is for butadiene and the “na” from 
natrium, the Latin name for sodium. 
Buna-S for GR-S is misleading be- 
cause GR-S does not contain sodium. 
The designation “GR” for man-made 
rubbers came when the American gov- 
ernment took over the rubber program 
during World War II. 


Announcements of new or improv- 
ed synthetic rubbers are now quite 
common. This is to be expected be- 
cause these rubber substitutes are rela- 
tively new and there is much to be 
learned about them and other types 
that may be developed. It might be 
said that the first successful synthetic 
rubber came to light 30 years ago. 
Much development work was done 
during the next 20 years, but general 
interest in them did not awaken un- 
til 1940 when war conditions shut 
America off from a supply of natural 
rubber, practically all of which came 
from Malaya and neighboring Asiatic 
countries. 


This first successful synthetic rulb- 
ber was revealed to the scientific world 
at a meeting in Akron, Ohio, in No- 
vember, 1931. It was called “chloro- 
prene” but is known today by the 
trade name “neoprene.” Behind it w:s 
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years of laboratory work by a Notre 
Dame professor, Fr. Julius A. Nieuw- 
land, and years of independent work 
by chemists of the Du Pont Com- 
pany. 


For years there was no connection 
between the two research projects. 
In 1925, however, Du Pont chemists 
learned of Fr. Nieuwland’s work, and 
from then until chloroprene was pro- 
duced the Notre Dame priest and Du 
Pont chemists worked chosely to- 
gether. Since 1931, Du Pont has 
been the manufacturer of neoprene, 
paying royalties for Fr. Nieuwland’s 
work, not to Fr. Nieuwland himself, 
but to the religious order to which he 
belonged. The neoprene of today is 
vastly improved over the first types. 
Its widest use is perhaps as an in- 
sulating covering on electric wires. 


Long before the days of Fr. Nieuw- 
land, chemists had sought ways of 
making synthetic rubber. None had 
succeeded in making true rubber by 
laboratory methods but some had pro- 
duced materials that seemed to have 
many of the properties of natural 
rubber and could be used as a sub- 
stitute. For many reasons, however, 
they turned out to be unsatisfactory 
as rubber substitutes. It was not until 
chloroprene was developed that a 
practical synthetic rubber, from the 
standpoint of cost and quality, was 


obtained. 


With the many improvements made 
in the past decade in synthetic rubber, 
America today can get along very 
well without natural rubber, or at 
least with a very small amount of 
the material that nature produces. 
This does not mean that the natural 
rubber will no longer be used in the 
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United States. It will, and will be 
used in large quantities if available. 


There are some applications for 
which no synthetic has yet been de- 
veloped which is a suitable substitute 
for the natural material. Also there 
is the question of the relative costs of 
natural and synthetic rubbers. 
America for many years will be using 
vast quantities of the natural type. But 
in case of a war that would prevent 
imports to the United States, the na- 
tion would be well able to meet essen- 
tial needs with home-made rubber. 


Early in World War II, when Jap- 
anese aggression had cut the supply 
line of natural rubber from the Far 
East to America, the United States 
faced a crisis. Rubber was essential 
for the motorized equipment required 
in modern warfare. Synthetic rubber 
to supplement the meager stockpiles 
of natural rubber in the country seem- 
ed the solution. Most American rub- 
ber companies were producing small 
quantities. The government brought 
them together to pool their knowl- 
edge. Then the government provided 
money to build polymerization plants, 
which after construction were operat- 
ed by rubber companies under the 
general direction of the government. 
GR-S was the principal product. This 
was because it could be made in large 
quantities at relatively low cost, and 
because GR-S resembles most nearly 
natural rubber in properties and quali- 
ties. 


Other synthetic rubbers were made, 
however, and some of these are of par- 
ticular importance. One is called Buty] 
rubber. It is GR-I, and is a butylene- 
butadiene polymer. It is very widely 
used for inner tubes for automobiles 
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because such tubes retain air even bet- 
ter than those made of natural rubber. 


Silicone rubbers are synthetics play- 
ing a big part in the rubber field be- 
cause of special properties they possess. 
Resistance to high and to low tempera- 
tures is one of these properties, as is 
also resistance to ultraviolet light. The 
newest type of silicone rubber, recently 
announced, contains the element sili- 
con in two forms, the organic silicone 
and the inorganic silica. This gives it 
the highest strength ever recorded for 
this synthetic. The silica not only re- 
inforces the rubber but also acts as a 
vulcanizing agent. 


Among new types of synthetic rub- 
ber recently revealed is one known 
chemically as chlorosulfonated poly- 
thene which may some day become 
important in tire treads. It is a devel- 
opment of the Du Pont Company and 
is said to have excellent resistance to 
wear, heat and the weather. It has 
complete resistance to ozone, a special- 
ly active form of oxygen occurring in 
small amounts in the atmosphere, 
which causes deterioration in natural 
and many synthetic rubbers. Ability 
to blend with other rubbers is one of 
the new rubber’s characteristics. So 
blended it gives the other synthetics 
greater resistance to weather and abra- 
sion. 


Still another new synthetic rubber, 
known as “Alfin,” gives promise of 
being suitable for use in tires. Alfin, 
made from alcohol and olefin, is a 
material that easily converts the buta- 
diene from oil refineries into a tough 
rubber. But the product can be made 
flexible and easy to process by the ad- 
dition of an oil. According to Dr. H. 
Leverne Williams of Polymer Corpor- 


4 


ation, Ltd., Sarnia, Canada, this rub- 
ber is better than GR-S for some pur- 
poses, and may be cheaper because the 
oil used is much less expensive than 
the raw materials used with butadiene 
in making standard GR-S. 


Even though America can now 
meet practically all its needs for rub- 
ber with home-made substitutes, so- 
called synthetic rubbers, the need for 
a plentiful supply of natural rubber is 
appreciated. But a supply from the 
present sources in the Far East is un- 
certain in wartimes. Therefore efforts 
are being made to promote rubber 
growing in the Western Hemisphere. 


The trees that yield the latex for 
natural rubber are not native in the 
Far East. The native home of the 
Hevea tree, the rubber producer, is 
Brazil. Until about 1870 the Amazon 
Valley was the principal source of rub- 
ber for the world. An English planter 
was responsible for the introduction of 
the Brazilian Hevea into south Asia. 
There, in following years, strains of 
rubber trees far superior to their Bra- 
zilian parents have been developed. 


Now through cooperation of the 
U. S. Department of Agriculture and 
12 American tropical countries, rubber 
growing in the Western Hemisphere 
is staging a come-back. Several Amer- 
ican rubber companies are playing im- 
portant parts. Great difficulty has been 
experienced, however, with the South 
American leaf blight, a fungus disease 
which is the worst enemy of the ru>- 
ber tree. Control of this fungus, now 
carried from tree to tree by the wind, 
is essential. Progress, however, is re- 
ported in an extensive program to de- 
velop strains of Hevea that combine 
high yield with disease resistance. 
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Comparative Statements From 
The Suppressed Reports 





The Battery-Additive Case 


> Berore March 30, 1953 the idea 
that the Director of the National 
Bureau of Standards would be fired, 
because a testing division of the 
Bureau looked with a jaundiced eye 
on a battery additive, would have 
been unthinkable. It would have been 
as funny as the idea of firing the head 
of the Weather Bureau because of 
rain when you had planned a picnic. 


On that date it happened in Wash- 
ington. 


Not only was this action taken in 
an unprecedented manner, by a new 
cabinet member (Secretary of Com- 
merce Sinclair Weeks) with no con- 
sultation with men of professional 
competence to judge the disputed is- 
sues, if indeed any scientific issues 
were at stake. In addition, the publish- 
ed report of the Bureau’s test of bat- 
tery additives was suppressed. 

The scientists of the nation have 
hastened to go on record against such 
morale-shattering action against Gov- 
ernment scientific institutions by those 
elected and appointed as public serv- 
ants. There has also been widespread 
editorial comment by newspaper edi- 
tors expressing indignation at this 
action. In an attempt to take an ob- 
jective viewpoint, many of these state- 
ments have called for new tests of bat- 
tery additives. 


A new examination of the several 
scries of tests already made is more to 
the point. Toward that end, parallel 
statements from the 


documents in 
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question are presented. Since these 
are so different in scope and purpose, 
it is necessary to select passages, and 
space does not allow us to reprint the 
reports as a whole, but these passages 
give a true picture of the tone of 
each report. 

The documents quoted hereafter 
are the following: 

NBS: National Bureau of Standards 
Circular 504, Battery Additives, 
United States Department of Com- 
merce, Jan. 10, 1951. (This circular 
has .been withdrawn from circula- 
tion). 

MIT: Effect of Battery Additive 
AD-X2 on Lead Acid Batteries. Re- 
port of the Massachusetts Institute of 
Technology submitted to the Select 
Committtee on Small Business, 
United States Senate, April 6, 1953. 
Printed for the use of the Select Com- 
mittee on Small Business. U. S. Print- 
ing Office, Washington, 1953. (This 
report was not available for study un- 
til the above date, although it had 


been made several months earlier). 


SSB: #109 12/18/52. Senate Small 
Business Committee for release Thurs- 
day a.m. papers December 18, 1952. 
A mimeographed circular containing 
as an appendix a statement by Dr. 
Keith J. Laidler, Associate Professor 
of Chemistry at Catholic University, 
Washington, D. C. This press release 
refers to “a commercial product de- 
signed to prolong the life expectancy 
of lead acid storage batteries. The 
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product is known as Battery AD-X2 
and is produced by Pioneers, Inc., of 
Oakland, California.” 


C&EN: Chemical and Engineering 
News, published by The American 
Chemical Society, Vol. 30, No. 52, 
Dec. 29, 1952, pp. 5449-50, article: 
Senate Committee Assails NBS Stand 
on Battery Additive. This article con- 
tains exclusive statements by indi- 
viduals affected. Some of these are 
quoted here. 


The Tests 


NBS p. 29. In the course of this 
investigation five batteries compris- 
ing 15 cells were subjected to an ex- 
tended series of laboratory tests to 
determine the effect of adding speci- 
fied amounts of sodium and magne- 
sium sulfates in varying proportions. 
These batteries were in sound me- 
chanical condition but were sulfated to 
the extent that their initial capacity 
after prolonged charging was about 
two-thirds of their rated capacity. Ten 
cells were treated with additives, and 
the remaining five were not treated. 


MIT p. 10-11. It is relatively easy 
to obtain discarded batteries, but 
usually a discarded battery has de- 
teriorated to such a degree, perhaps 
because of the development of me- 
chanical defects due in considerable 
degree to chemical deterioration, that 
treatment with an additive would 
yield no beneficial effects. .. 
Throughout the tests, the general ten- 
dency was not to treat with the addi- 
tive those cells which showed up best 
in any one battery, but rather to re- 
serve for treatment the poorer cells. 


SSB p. 7. In the tests described in 
National Bureau of Standards Circu- 
lar 504 only one battery was used for 
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each additive. Two cells were treat- 
ed and‘one was untreated; the in- 
adequacy of the control used here does 
not require comment. The battery was 
previously submitted to severe over- 
charge which probably caused me- 
chanical damage. No improvement 
due to Battery AD-X2 was revealed 
and the Bureau on the basis of this 
test with one battery dismissed the 
product as worthless. 


SSB p. 5. In all cases these tests 
|on discarded batteries, which would 
not take a charge] showed positive re- 
sults. Uncontrolled tests of this kind, 
however, can be criticized on the 
grounds that one cannot ever be cer- 
tain that a battery will not take a 
charge; it is possible that on addi- 
tional charging a battery would have 
taken the charge even if the additive 
had not been used. This criticism is 
not particularly convincing in view of 
the large number of cases in which 
this type of testing has been done, and 
especially in view of the fact that bat- 
teries have sometimes repeatedly re- 
fused to take a charge before treat- 
ment, but have taken it afterwards. 
—Dr. Keith ]. Laidler, Associate Prof. 
of Chemistry, C. U. 


NBS p. 7. A series of tests was set 
up to cover the following points:— 

1. Change in specific gravity of so- 
lution produced by the additive. 

2. Effect on capacity at normal dis- 
charge rates, such as the 5-hour rate, 
to determine whether there was a de- 
crease in sulfation. 

3. Effect on self-discharge or loc«! 
action as an indication of improve- 
ment in retention of charge. 

4. Effect on temperature of cel’s 
during charge as a means of prolong- 
ing life. 
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5. Effect on water consumption as 


| an indication of whether the battery 


s taking the charge better with 
without the treatment. 


6. Simulation of an operational test 
vhere the batteries remained just un- 
ler full charge for a long period but 
never on a complete discharge cycle 
to determine whether the treated cells 


| would recharge more completely than 


untreated cells. 


7. High-rate discharges starting at 
300 amp then reducing to 200 amp 
and 100 amp successively to determine 
whether there is any change in cell 
performance under these conditions by 
treating the battery with additives. 

8. Determination of the recupera- 
tive power of a cell when subjected to 
300-amp load for a short interval fol- 
lowed by a rest period and repetition 
of the cycle. This is to indicate 
whether any improvement was made 
by the treatment. 


). Effect of several complete cycles 
to see if there was an increase in 
capacity and specific gravity. 
SSB p. 3. Battery AD-X2 was de- 
veloped by Mr. Jess M. Ritchie, now 
President of Pioneers, Inc. with the 
cooperation of the late Dr. Merle 
Randall, Professor Emeritus of Chem- 
istry at the University of California 
and co-author (with G. N. Lewis) of 
“Thermodynamics and the Free En- 
ergy of Chemical Substances.” At 
Professor Randall’s suggestion, Mr. 
Ritchie prepared a large number of 
mixtures, giving each a special treat- 
nt, and tried each out on batteries. 
le finally, in 1947, arrived at a com- 
sition which had the desired effect 
combating hard sulfation; it was 
st known as Protecto-Charge, its 
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name being changed to Battery AD- 
X2 in 1948. 


The Results 


NBS p. 30. From the extensive lab- 
oratory and field tests covered in this 
investigation the fact remains that 
there has been no improvement found 
in the use of a series of commercial 
and specially prepared additives com- 
posed of magnesium and sodium sul- 
fates either hydrated, partially hy- 
drated or anhydrous. 


The indiscriminate addition of 
these solutions and compounds to a 
battery is not advisable, although in 
some cases no particular harm may be 
done. It is a well-recognized principle 
in battery operation that acid should 
be added only to replace that which 
has been spilled or, in rare instances, 
to adjust the specific gravity to the 
required standard after the comple- 
tion of a full charge. Materials con- 
taining iron, copper, mercury, ni- 
trates, chlorides, glycerine, or alco- 
hols should never be added to bat- 
teries as they will cause permanent 
damage to the battery. 


The findings reported here are not 
confined to the Bureau’s experience. 
Investigations by other laboratories, 
both Government and industrial, have 
arrived at similar conclusions on the 
various points discussed in this pub- 
lication. 

MIT p. 2. Summary of Results. For 
the cells tested: 


(a) Among the cells in any chosen 
battery, all cells in such battery having 
been subjected to the same previous 
history, except for treatment with AD- 
X2, treated cells showed larger ca- 
pacities than did untreated cells, both 
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being subjected to the same condi- 
tions of discharge. 

(6) When AD-X2 was added to 
cells containing sediment, the amount 
of sediment decreased both while the 
battery was on charge and when it 
was not on charge. 


(c) Cells treated with AD-X2 when 
on charge presented a markedly dif- 
ferent appearance from those on 
charge without treatment. The gas 
evolved in the treated cells was in 
the form of minute bubbles, while 
that evolved in the untreated cells was 
in bubbles estimated to be 4 to 10 
times as large as those evolved in the 
treated. The liquid surface in the 
treated cells presented a different ap- 
pearance from that in the untreated 
cells. 

(d) The surface of a negative plate 
in a treated cell was distinctly softer 
than the surface of a similar plate in 


an untreated cell, both having been 
subjected to the same charge condi- 
tions. Often, softening was first evi- 
dent near the edges of the negative 


plate. 


(e) Under similar charge condi- 
tions, treated cells lost less liquid than 
untreated cells. 


(f) Under identical conditions of 
charge, treated cells operated 2 to 5 
degrees Fahrenheit cooler than did 
untreated cells. 


(g) During charge, and _ starting 
with discharged cells, treated cells 
gave higher hydrometric readings 
than did untreated cells, the differ- 
ences being greater than could be ex- 
plained on the basis of the treating 
material added. 

(h) When AD-X2 was added to a 


cell containing a diluted electrolyte, 
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as in a discharged cell, the conduc. 
tivity of the electrolyte increased. 
NBS p. 6. 


is known that no long-term advantage 


capacity, but the increased local ac- 
tion associated with the higher speci- 
fic gravity will soon overcome this ad 
vantage. 

SSB Quotation from testimonial to 
Pioneers, Inc. 

“We are frank to say that we have 
never had occasion to use anything 
equal to your Battery AD-X2.” 

NBS p. 8. Tables 4, 5, 6, 7, and 8 
show the capacity variations at the 
20-amp rate when discharged imme 
diately after charge and after a 16 
hour stand before and after treatment. 
In practically every case the capacity 
decreased after treatment more than 
average. This definitely shows that 
there is no improvement of cell per- 
formance obtained by the use of such 
additives and further confirms the fact 
that such additives do not remove the 
products of sulfation. If the sulfate 
was removed from the plates, there 
would have been a marked increase 


in the capacity of the treated cells. f 


This is not the case. In all cases it 
is seen that there is no significant dif- 


ference between treated and untreated f 


cells. 

MIT p. 15. Lacking previous «x 
perience with storage batteries, we 
cannot draw upon past experience as 
to some of the distributions involved, 
nor can we obtain sufficient inform a- 


tion to estimate them from the data J 


at hand. For this reason we have 


often employed nonparametric tech: § 
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niques to obtain estimates of signi- 
fiance. Since these are usually less 
sensitive than tests based upon spe- 
ciic distributions, the results would 
have been more impressive rather than 
less had parametric tests been avail- 
bl 


able, 


SSB p. 2. The Massachusetts Insti- 
tute of Technology test, carried out at 
the special request of the Senate Small 
Business Committee, constituted by 
far the most thorough scientific tests 
of the effectiveness of Battery AD-X2. 
They demonstrate beyond reasonable 
doubt that this material is in fact 
valuable, and give complete support 
to the claims of the manufacturer. 
They also show additional desirable 
effects not specifically claimed by the 
manufacturer. 


MIT p. 10. Limitations of Labora- 
tory Results—The difficulty of dupli- 
cating in the laboratory results ob- 
tained in the field is well recognized 
in engineering work. The laboratory 
evaluation of a material such as AD- 
X2 is further complicated by the great 
variation in the samples subjected to 
test, even though every effort be made 
to so select test units as to minimize 
such variation. Usually, an evalua- 
tion of how a product will act under 
held conditions can be obtained only 
alter extensive laboratory experimen- 
tation. Even after such experimenta- 
lion, it is common practice in engi- 
neering work to subject products to 
held tests. How a given innovation 
Will perform under use conditions is 
the true test of its worth. For this 
reason, laboratory findings must be 
supplemented by field use data if a 
true evaluation is to be obtained. 
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The Conclusions 

C&EN p. 5450. The National 
Bureau of Standards has not yet re- 
ceived a copy of the MIT report, but 
portions and interpretations of it have 
appeared in the Senate Committee’s 
release. Such information presently 
at hand regarding the MIT report 
does not contradict the findings of 
the National Bureau of Standards for 
the relationship of the MIT study to 
normal battery operation is not ob- 
vious. It is interesting to note that 
the MIT report, in at least one place, 
carefully avoids a claim that they have 
established properties which are bene- 
ficial to normal battery operation.— 
Allen V. Astin, Director, N.B.S. 


NBS p. 1. Various preparations of 
liquids and solids have been sold to 
the public as means of rejuvenating 
worn out or so-called “dead” batteries. 
The majority of these materials are 
composed of varying proportions of 
magnesium sulfate and sodium sul- 
fate. Extensive laboratory and field 
tests have been made covering vari- 
ous proportions of magnesium and 
sodium sulfates. The results show no 
difference between the batteries treat- 
ed with these mixtures and similar un- 
treated batteries used as control. 


SSB p. 2. (Concluding Remarks). 
It is in fact known, as seen above, 
that sodium and magnesium sulfates 
do have some action, even though an 
unsatisfactory one. It is moreover 
known in physical chemistry that 
minute traces of substances (catalysts) 
can have a marked effect on the rates 
of reaction. Consequently, there is 
no reason why a mixture of sodium 
and magnesium sulfates contaminated 
by other materials could not be ef- 
fective. 





















C&EN p. 5450. The news release 
appears to be more in the nature of a 
legal or political document rather than 
a well authenticated and impartial 
technical report. The very criticisms 
offered to condemn and discredit the 
Bureau of Standards and Dr. Vinal 
would seem to apply to this report. 
Who are these gentlemen and what 
is their battery background? Who is 
to decide whether results are signi- 
ficant or not in battery service? Surely 
not college professors without any 
practical experience in the battery in- 
dustry even though they review these 
theoretical phases of battery chemistry 
correctly. 


No data are given to support their 
views and the statements which ap- 
pear to substantiate conclusions are 
carefully worded so that no quarrel 
may be had with what they say. It 
may be so but is it? And if so, is it 
really pertinent to battery operations. 
Again the tendency is to discredit 
those who differ with them and to im- 
ply the battery industry is trying to 
suppress a legitimate battery aid.— 
C. C. Rose, Willard Storage Battery 
Co. 

NBS p. 5. Excessive sulfation can 
be avoided with reasonable care. It 
is doubtless true that the liability to 
troublesome sulfation of lead batteries 
has been exaggerated by those exploit- 
ing so-called cures. 


MIT p. 21. However, one can cer- 
tainly not conclude from this small 
amount of data that the treatment will 
always produce a plate whtch is softer 
than one not treated in the same bat- 
tery. 

SSB p. 10. After treatment the 
negative plates were much softer than 
in untreated cells; This result was 


10 


statistically significant and indicates in 
a very direct way the action of the 
additive on hard lead sulfate—Keith 
]. Laidler, C. U. 

C&EN p. 5450. However, it does 
seem that the opinion of the chemist 
best qualified to know is going to be 
overwhelmed by a mass of irrelevant 
or nonpertinent data presented by 
those who can out-talk him.—C. C. 
Rose, Willard Storage Battery Co. 


SSB p. 4. In 1948, however, Pio- 
neers, Inc. suffered a serious set-back, 
because at that time they were in- 
formed by the National Bureau of 
Standards that various materials con- 
taining magnesium and sodium sul- 
fate had been tested, and that the re- 
sults indicated that all such composi- 
tions to be worthless... . 

In view of the reputation of the 
National Bureau of Standards it is 
not surprising that Pioneers, Inc. have 
been seriously handicapped by the 
wide circulation of these condemna- 
tions of their product. In the Spring 
of 1952 Mr. Ritchie, still absolutely 
convinced of the value of Battery AD- 
X2, decided to bring the matter to a 
head and to force a final decision as 
to its effectiveness. 

United States Testing Co. Inc. Re- 
port of Jan. 28, 1953. Read into the 
Congressional Record under date of 
April 27, 1953. Results: The use ot 
battery AD-X2 as an additive is effec- 
tive, because it increases the charging 
and discharging efficiency, reduces the 
internal operating temperatures, does 
not harm lead acid batteries, and re- 
duces shedding of active material. 
The Men 

SSB Jess M. Ritchie, President [of 
Pioneers, Inc.] “. was born :n 
Sharpe County, Arkansas on Noverr 
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ber 7, 1909. Self educated. Served in 
the 31st Infantry, Philippine Islands as 
a youth. Upon returning to the United 
ates in 1927 began working and 
studying construction work. Also be- 
gan studying psychology. Took cor- 

respondence course, International Cor- 
respondence School in Highway En- 
gineering. Did not finish this course. 
Became Operating Engineer 1930, 
General Engineering Contractor in 
1945 California Class A License. Doc- 
torate in Psychology, College of Uni- 
versal Truth, November 1949. Became 
President of Pioneers, Inc., Superin- 
endent of Construction for the Drake- 
Utah-Grove operations on a Contract 
or the United States Army Engineers, 
an eighty million dollar project. Jess 
M. Ritchie holds professional mem- 
bership in the Society of Automotive 
Engineers, International Signalmens 
\ssociation, LeTourneau Certified 
Operators, Card No. T689 and be- 
longs to the following service clubs: 
Oakland Lions Club, Lake Merritt 
Breakfast Club, Oakland Boys Club, 
Athens Athletic Club and the 100 
Club in Oakland.” 


WHO’S WHO in America, 1952-3, 
p. ae ASTIN, Allen V(arley), phys- 
icist; b. Salt Lake City, June 12, 1904; 

[ohn Andrew and Catherine ( Var- 


« 


! y) A.; A.B. U. Utah, 1925; MS., 
Nea 1926; Ph.D., 1928; m. Mar- 
garet L. Mackenzie, Aug. 31, 1927; 


iildren—John Allen, Alexander Wil- 
liam. Nat. Research Council fellow 
yhns Hopkins, 1928-30; research asso. 
tilities research com. Nat. Bur. Stan- 
dards, 1930-32, physicist since 1932, 
sst. chief ordnance development div., 
44-48, chief electronics and ord- 
nance div., 1948-50, asso. dir. since 
1951. Decorated Pres. 
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Certificate of 





Merit (U.S.); King’s Medal (United 
Kingdom). Fellow Am. Phys. Soc.; 
mem. Inst. Radio Engrs., Washington 
Philos. Soc., Washington Acad. Scis., 
Am. Ordnance Assn., Sigma Xi, Phi 
Kappa Phi. Club: Cosmos. Home: 
5008 Battery Lane, Bethesda 14, Md. 
Office: National Bureau of Standards, 
W ashington 25. 


How Storage Battery Works 


The fundamental facts about storage 
batteries are told in the following ex- 
tract from the National Bureau of 
Standards Circular 504, issued in 1951, 
and now withdrawn from sale on 
orders from Secretary of Commerce 
Sinclair Weeks, as an aftermath of the 
ouster of Dr. A. V. Astin, director of 
the Bureau of Standards: 

A storage battery may be considered 
as an electrochemical apparatus in 
which electric energy is stored as 
chemical energy. 

When a storage battery is discharg- 
ed the chemical energy is transformed 
into electric energy as the lead dioxide 
and sponge lead react with the sul- 
furic acid to form lead sulfate at both 
the positive and negative plates. The 
current flows from the positive to the 
negative plate externally and from the 
negative to the positive plate internally 
to complete the cycle of transforma- 
tion of chemical energy into electric 
energy. 

The lead sulfate formed during the 
discharge forms a surface coating over 
most of the surface of each particle of 
finely divided sponge lead or lead 
dioxide. The center of the particle, 
being nonporous, is not converted to 
lead sulfate. Each particle is in inti- 
mate contact with the next particle so 
that electrically continuous flow of 


current is maintained.... 


1] 


New Series of Nuclear Tests 
Begun by March 17 Explosion 


Nuclear Bomb Alerts Civil Defense 


The first of the atomic explosive 
tests set off this spring by the Atomic 
Energy Commission at Yucca Flats, 
Nevada, was witnessed by Science 
Service’s Director, Watson Davis. His 
impressions of the event, and explana- 
tions of some of the after effects, fill 
out for readers the glimpses they may 
have had via television and radio of 
this, the third public demonstration of 
atomic bombs at close range. 


> Tuis year’s ‘‘Saint Pat’? dawn 
atomic explosion in many ways dupli- 
cated the world’s first atomic “trinity” 
explosion at Alamogordo, N. Mex., 
July, 1945. 


Not really a bomb in the sense of a 
military weapen, it was a “nuclear 
diagnostic test” in AEC language, as 
was the famous first. 


The explosion occurred at the top of 
a steel tower which was completely 
vaporized as the ball of fire touched 
the ground. This may have dug a 
radiologically hot crater. 


Rising at dawn like a sudden super- 
sun flash, colorations lacking in recent 
day-time explosions were seen. The 
persisting violet after-glow is due to 
gamma or X-ray-like radiation affect- 
ing the nitrogen and oxygen of the air. 


Incongruous sounding, nevertheless 
the glorious white of the mushroom 
cloud is due to ice particles forming 
where seconds before were hottest 
earthly temperatures, about a million 
degrees. 


This explosion can shake people out 
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of complacency, just as it jarred the 
two typical houses, over 50 autos and 
numerous dummies, standing in for 
you and me if sudden atomic attack 
comes. That’s why civil defense was 
a top consideration in this test. 


You have not read, in all probabil- 
ity, what one expert described as the 
“most horrible book ever written.” It 
was officially published nearly three 
years ago and its title is “The Effects 
of Atomic Weapons.” Even though it 
is pre-hydrogen bomb and based large- 
ly on what happened to two Japanese 
cities, Hiroshima and Nagasaki, it is 
a preview of what might happen any- 
where in a trigger-happy world. 


This spring those charged with civil 
defense for a blasé and “it can’t hap- 
pen to me” population have been 
watching the book go into dramatic, 
full-scale production with just a tiny, 
two-house sample against which an 
atomic bomb was loosed. The observ- 
ers shuddered as their imaginations 
applied what could happen to the 
cities from which they came. 

The kind of bomb shawn again to 
the nation, via press, radio and tel 
vision, on Yucca Flat is a bit old-hat. 
Eniwetok is the place they let loose 
the really big ones nowadays, the hy- 
drogen ones. 


But out-moded or not, the A-bomb 
is something to ponder and fear. Thee 
is not much chance of human surviv.! 
within a mile of the atomic blast. The 
atomic rescue efforts will have to be 
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1ade by people who live ten or more 

niles away. Atomic civil defense that 
selfishly concentrated upon one’s 

wn city alone will be wasted largely 
your city is target zero. 


A great show: If only it were not a 
prologue to possible tragedy. 
The Lesson 

If you are caught in your auto dur- 
ng an A-bomb alert, be sure to leave 
your windows open. In the test ex- 
plosion March 17, autos one and three- 
quarters and two miles away had their 
tops dished in when they had closed 
windows, The smashing-in of the top 
would have broken the necks or bash- 
ed in the heads of occupants. Autos 
with open windows did not suffer 
much damage. No windows were 
broken or tires flattened so far out. 


Closer to zero position of the shot 
cars were turned over, moved many 
feet and some set afire. 

Typical frame houses at 3,500 feet 
(about three-quarters of a mile) and 
7,500 feet were badly damaged. The 
house closer in was completely wreck- 
ed, dumping debris on air raid shel- 
ters in its basement. The most distant 
house was so damaged as to be unin- 
habitable without major repairs with 
windows, furniture, plaster and dum- 
ny inhabitants strewn over weakened 
loors. 


Blast Waves 


Blast waves from an atomic bomb 
ymetimes rise as high as 50 miles into 
ie sky and then bounce back to the 
round, research by weathermen in 
onnection with the A-bomb explo- 


ons in Nevada has shown. The 
ounce sometimes throws the _ blast 


ack onto the ground as far as 600 
niles away. 
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Various temperature inversions and 
normally found layers of the atmos- 
phere can act as reflecting surfaces for 
blast waves from an atomic bomb or 
from any explosion. That is why some 
of the force of the Nevada test explo- 
sions was felt as far away as Cali- 
fornia, Arizona and Utah. That is 
why some windows were broken in 
Las Vegas and other places. 


Claims for blast damage from the 
20 test explosions which have been 
settled amount to $42,929, the Atomic 
Energy Commission says. Weather 
forecasts in all probability have kept 
this sum as small as it is. Some tests 
were postponed on the advice of me- 
teorlogists. 

The general theory that tempera- 
ture inversions, the troposphere, the 
ozonosphere and the ionosphere—the 
last being 50 miles up—are the cause 
for the seemingly erratic action of 
blast waves from explosions has been 
known for some time. However, me- 
teorologists say that never before has 
there been the opportunity for con- 
trolled experiments in blast wave pro- 
pagation of this number or size. 

The AEC says that a fair degree of 
accuracy was achieved in predicting 
the pattern of blast waves from any 
one particular test explosion. How- 
ever, when the weather forecasts are 
off, the prediction of blast wave pat- 
terns are off too. 


Signs of the Bomb 

> Fission propucts and atomic frag- 
ments of the bomb case which would 
tell observers that an atomic bomb had 
exploded have been ca'culated. These 
estimates were reported before the 
meeting of the American Chemical 
Society at Los Angeles, by Dr. L. R. 
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Bunney of the U. S. Naval Radiologi- 
cal Defense Laboratory in San Fran- 
cisco. 

Working with his colleague, Dr. 
N. E. Ballou, and using both experi- 
mental and theoretical data, Dr. Bun- 
ney concludes that uranium and plu- 
tonium would be found in air samples 
as evidence of such an explosion, and 
that there would appear in addition 
as fission products elements from zinc 
through gladolinium in the periodic 
table. 

Most fission products would be in 
the form of oxides by the time they 
had cooled to ordinary temperatures, 
Dr. Bunney said, although a number 
of other combinations would be pos- 
sible. Nitrogen resulting from the ex- 
plosion would be uncombined, as 
would the rare gases. Silver, he be- 
lieves, would be found as a metal. 


Tests Don’t Contaminate 
> Don’t worry about the atomic test 
explosions in Nevada contaminating 
the atmosphere and the ground un 
duly. 

An extensive investigation by 
Atomic Energy Commission experts 
cooperating with the U. S. Weather 
Bureau shows the dose of radiation is 
minute, although background radia- 
tion does increase markedly even 
thousands of miles from the bomb- 
bursts. But this is for brief periods 
only and the long-lived radioactivity 
that persists is much less than the nat 
ural activity of the earth’s surface and 
atmosphere. 

Merril Eisenbud and John H. Har- 
ley of the AEC New York Operations 
Office made this report to the Amer 
ican Association for the Advancement 
of Science. 


Energy from Matter Annihilation 


> Tue possipitity of obtaining vast 
amounts of energy from the annihila- 
tion of matter was suggested to Na- 
tional Science Talent Search winners 
this year by Dr. I. I. Rabi, Nobelist in 
physics of Columbia University, New 
York. 

Explaining that the opportunities in 
exploration of matter and energy are 
“open-ended,” Dr. Rabi urged the 
young scientists to help discover new 
methods of energy production by in- 
vestigation of particles of matter. 

The existence or creation of anti- 
matter, or the negative analogue of 
the proton (heart of the hydrogen 
atom), is theoretically possible. If this 
particle were to combine with a pro- 
ton, two billion electron volts of en- 
ergy would be let loose. This is a 
thousand times as much as the energy 
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release of the similar annihilation of 
an electron (particle of electricity) 
which is a million electron volts. 
Thus, Dr. Rabi explained, there are 
probably discoverable in the futur« 
methods of energy production much 
greater than the fission of matter in 
the atomic bomb or the conversion o 
hydrogen into helium such as occurs 
by fusion in the H-bomb and the sun 
Studies of protons and neutrons, 
now under way in powerful accelera 
tors which are beginning to duplicat 
the energies of the cosmic rays, ma‘ 
lead to the discovery of the new poten 
tial sources of energy. The number o 
kinds of subatomic particles known t 
exist has increased in the past fev 
years and physicists are exploring par 
ticularly the mesons first found in the 
debris of cosmic ray collisions. 
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Gravitation and Electromagnetism 


Both Fit Into New Field Equations 


Einstein Revises His Theory 


>» Pror. Avsert Ernstetn has revised 
his generalized theory of gravitation. 
This may be a major step forward to- 
ward the goal of complete descrip- 
tion of the physical universe—gravi- 
tational, electrical and nuclear forces— 
by a single theory. 

His improved theory is based on a 
new method which compares the 
“strength” of different systems of 
equations. In the earlier version of 
his theory, published in 1950, a choice 
of several sets of equations was pos- 
sible. Now the method which allows 
choosing a particular set of equa- 
tions is set forth. 


Einstein’s earlier doubts concerning 
the choice of field equations have 
been dispelled by his new method, 
although mathematical difficulties 
have so far prevented checking the 
theory against known experimental 
facts. 


“Nevertheless, I consider it unjusti- 
hed to assert, a priori,” Einstein as- 
serts, “that such a theory is unable to 
arrive at the atomistic character of en- 
ergy.” 

The new development takes a large 
tride toward one of the great aims of 
heoretical physics, to find a single 
heory that will describe both gravi- 

ition and electromagnetism. It is 
resented as an appendix to the fourth 
dition of Einstein’s book, ““The 
Meaning of Relativity,” published by 
Princeton University Press. 


Einstein shows how an approxima- 
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tion of his generalized gravitation 
equation leads to two other sets of 
equations, one of which is a generali- 
zation of Maxwell’s famous electro- 
magnetic equations. 


This, Einstein states, makes it un- 
derstandable why the electromagnetic 
and gravitational field seemed so in- 
dependent of one another in the pre- 
vious development of our knowledge 
about the behavior of weak fields. In 
the more rigorous theory this inde- 
pendence no longer holds. 


The new theory runs directly 
against the main current of modern 
physical thought. It is a field theory 
rather than a particle theory such as 
is favored by most other physicists. 

In a discussion of modern physics, 
Einstein expresses his belief that at- 
tempts to give a complete descrip- 
tion of the real situation with the 
formalism of the present quantum 
theory must fail. 


Einstein, however, sees in the pres- 
ent situation no possible way other 
than a pure field theory, which then, 
however, has before it the gigantic 
task of deriving the atomic character 
of energy. 

It was in 1905 that Einstein sug- 
gested that the laws of physics as we 
observe them may be in no way de- 
pendent upon how fast we are moving 
through space. He proposed that it 
is only how fast an object is moving 
relative to us that can affect the way 
things on this object appear to act. 
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Scientists found that changes in the 
properties of objects moving at high 
speeds could be accounted for by this 
theory. This theory also stated the 
equivalence of mass and energy, E = 
me, basic to the atom bomb. 

The idea of developing a generaliz- 
ed fie'd theory has been a major goal 
of physicists since about 1920. A vast 
store of knowledge has been gained 
from experiments, but no single theory 


has previously been able to explain 
and describe it all. 

The world will have to wait to sec 
if the new theory will influence the 
next half of the century as profoundly 
as Einstein’s theory of relativity did 
the first half. 

Einstein, now at the Institute for 
Advanced Study in Princeton, was 
awarded the Nobel Prize for Physics 
in 1921. 


New Light from Hydrogen Atom 


> Excirep hearts of hydrogen atoms 
are exciting physicists. For the first 
time in nearly 30 years, a new series 
of atomic spectrum lines has been 
found. This is the sixth series. 

Light given off by hydrogen, the 
most fundamental element, when an 
electric spark jumps through a tube 
containing that gas, has just been ana- 
lyzed into the five well-known series 
of lines by which atomic energy is 
measured, plus a sixth series. Predic- 
tion of this sixth series of lines, in the 
infrared part of the spectrum, has 
been made during the past three 
decades. 

Announcement that the new kind 


of invisible light from the hydrogen 
atom has been found was made by 
Dr. Curtis J. Humphreys of the Na- 
tional Bureau of Standards. Earlier 
discoveries of the five series of lines 
were made by physicists whose names 
the line series carry. These are the 
Lyman series in the ultraviolet region 
of the spectrum, the Balmer series in 
visible light, and the Paschen, Brack 
ett and Pfund series in the infrared. 
Possibility of a seventh series of 
lines, to be found still farther toward 
the infrared end of the spectrum, 
where light waves change into heat 
waves, is made by Dr. Humphreys. 


Shock Wave Photographs 


> A camera that takes pictures of in- 
visible things was instrumental in 
pushing American pilots through the 
sound barrier into supersonic flight. 
Dr. Marjorie W. Evans of the Ar- 
mour Research Foundation of Illinois 
Institute of Technology told the In- 
dustrial Photographers of America 
that schlieren photographs taken in 
wind tunnels revealed that the thick, 
curved wing surfaces of conventional 
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planes should be redesigned into thin, 
symmetrical surfaces for near-sonic 
flight. 

The system works on the principle 
of different air densities transmitting 
different amounts of light. Two con 
cave mirrors, a light source and a 
knife edge form the heart of the sys- 
tem. The knife edge is used to keep 
certain light rays from entering the 
camera. 
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Better Understanding of Cells 


Yields Clues For Further Search 


Progress in Cancer Research 


> One oF medicine's big guns against 
incer, the two million volt X-ray gen- 
rator at the Massachusetts Institute of 
Cechnology, has brought results sur- 
assing the expectations of Prof. John 
[rump of the Institute, Dr. Hugh F. 
Hare of the Lahey Clinic who is in 
charge of the treatments, and the 
\merican Cancer Society. 


No effort has been made to estimate 
the cure rate because less than five 
years have passed since the machine 
was first used in treating patients. But 
293 of the 455 patients treated between 
October 1949 and October 1952 are 
reported without apparent disease 
symptoms. The American Cancer So- 
ciety announces the following statis- 
tics: 


Without evidence of disease were 12 
of 25 patients with cancer of the blad- 
der, 13 of 26 brain cancers, 9 of 21 
breast cancers, 23 of 32 uterine cervical 
cancers, 9 of 21 cancers of the esopha- 
gus, 17 of 21 cancers of the larynx, 2 of 
’ liver and spleen cancers, 17 of 37 
ung cancers, 25 of 39 lymphoid tu- 
mors, 2 of 2 pancreatic cancers, 8 of 15 
stomach cancers, 37 of 50 thyroid can- 

ers, 2 of 2 uterine cancers, 2 of 3 kid- 
ey cancers and 8 of 8 parotid gland 
imors., 


The figures are particularly impres- 
ve in the light of the advanced stage 
{ many cases, many of whom had re- 
ived no benefit from other types of 
eatment. Several types of cancers— 
ich as of the lung, stomach and pan- 
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creas—have very low rates of cure by 
any means. 


Cells From Simple Materials 


> Cexts of the body do part of their 
job of building new cells by starting 
with the simplest materials. 

Unlike a woman making a dress, 
who cuts out ready-made material and 
sews it together with the aid of a pat- 
tern, the cell first tears down the ma- 
terial to the very threads, as it were, 
and then weaves them directly into the 
finished product. 


This is true at least for the cell’s 
production of an enzyme, made by the 
cell to convert its food into living 
matter. 

This finding, contrary to previous 
theory, and believed an important clue 
to the secret of cell growth, including 
cancerous growth, was made by Prof. 
Sol Spiegelman and Dr. Harlyn Hal- 
vorson, microbiologists of the Univer- 
sity of Illinois. 

Since doing this work, Dr. Halvor- 
son has become associated with the 
University of Michigan. 


Clue in Pituitary Gland 


> Tue pituitary gland in the head is 
now under suspicion as playing a vil- 
lain’s role in the development of 
cancer. 

The suspicion comes from rat ex- 
periments at Stanford University. In 
the experiments, rats that had their 
pituitary glands removed failed to get 
cancer when fed a cancer-producing 
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azo dye. Other rats, with pituitary 
glands left in their heads, developed 
large cancerous growths in their livers 
after 14 to 19 weeks of the dye-<on- 
taining diet. 

The pituitary gland, at the base of 
the brain, influences other glands of 
the body, including the adrenal glands. 
Next step in the research is to learn 
which function or gland influence of 
the pituitary is involved in the cancer 
picture. 

The research so far has been carried 
out by Prof. A. Clark Griffin, Drs. A. 
P. Rinfret and Charles Robertson, 
Mrs. Marjorie O'Neal and V. F. Cor- 
sigilia. 

Gene Stuff Like Virus 

> A virvUs-LIKE action of cancer cell 
gene material has been discovered by 
Drs. Abraham Cantarow, Joseph Stas- 
ney and Karl E. Paschkis of Jefferson 
Medical College, Philadelphia. 


The finding was made when these 
scientists succeeded in inducing lym- 
phatic cancers in rats by injecting gene 
material from cancer cells. 

The scientists extracted the gene 
material by mincing the cells, spin- 
ning the mince at different speeds and 
separating the spun down portions. 
They tested the homogenate against 
the presence of whole cells by pipet- 
ting into it 100 whole cells. Because 
they could detect each of the hundred 
cells—and no others—in the mince, 
they were convinced that similar min- 
ces had no cells. 

When they injected the gene mince 
under the skin of rats, about 40% of 
the animals quickly developed can- 
cers of the lymphatic tissues. 

Now the scientists have found that 
the 60% which did not develop cancer 
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when treated with the mince do not 
develop it when they are injected with 
whole cancer cells either. They seem 
to be rendered resistant to this type oi 
cancer. 


They also have found. that some of 
the animals develop cancer only for a 
short period. Then the cancer dis- 
appears. When the rats again are in- 
jected either with mince or whole 
cells, they prove immune. No sign of 
cancer arises from the second treat- 
ment. 

The scientists now are trying to sep- 
arate out of the mince the specific 
chemical substances responsible for 
production of the cancer. 

Papaya Enzyme 

> EaRLy DETECTION of stomach cancer 
probably can be achieved best by mi- 
croscopic examination of cells taken 
from the stomach lining. 

This is indicated by a report by a 
group of University of California 
School of Medicine doctors in the 
journal, Surgery, Gynecology and Ob- 
stetrics. 

The detection technique, called cyto- 
logical diagnosis, has been used suc- 
cessfully in cervical and lung cancer. 
Its application to stomach cancer has 
been difficult because of the trouble 
encountered in obtaining cells direct 
from the stomach wall. 

The California scientists have over- 
come this problem by the use of papain 
to digest and remove the mucous laye* 
overlying the stomach wall. 


The papain technique has now been 
used on 400 patients, and a marked 
improvement is noted over results ol - 
tained in a study of 600 patients in 
whom conventional methods of ol- 
taining stomach cells were used. 
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With papain, 30, or 71.4% of 42 
proved malignancies were detected, an 
mprovement over the 51.1% diagnosis 
’y conventional methods. A review of 
he data on the 400 patients shows that 
mprovement during the course of the 
papain study can raise the accuracy to 
ibout 85%. 

The doctors pointed especially to 
the detection of five early cancers in 
which diagnosis by X-ray was either 
questionable or in error. Before cyto- 
logical diagnosis, ulcers had been di- 
agnosed in four of the patients, mul- 
tiple polyps in a fifth. In all five cases, 
the cancers were detected and removed 
before they had a chance to spread. 

There is growing evidence that cy- 
tology is the most efficient means of 
diagnosing early lesions, said the sci- 
entists, Drs. Milton Rosenthal, Sey- 
mour M. Farber, Orville F. Grimes, 
and Mr. James T. Harrison. 


If the tests are used in individuals 
over 35 years of age who complain of 
chronic indigestion, many early, oper- 
able cases of cancer would be uncov- 
ered, they added, thus reducing mor- 
tality from this source. 


Synthetic Hormone 

>» EIGHTEEN women with advanced in- 
operable breast cancer have been help- 
ed by a new hormone drug, Dr. 
George C. Escher of Memorial Hos- 
pital and Sloan Kettering Institute, 
New York, reported at the New Or- 
‘ans meeting of the southern section 
of the American Federation for Clin- 
al Research. 


The drug is a synthetic hormone 


illed androstanolone. It is a male 
ormone type of chemical but has 
eak masculinizing effects. For this 
ason it seems preferable to testoste- 
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rone, male hormone used for some 
years in treatment of inoperable breast 
cancer. 

Although only 43% of the 42 pa- 
tients treated showed objective im- 
provement, a larger proportion showed 
improvement in symptoms such as 
pain, lack of appetite and generally 
unwell feeling. This symptomatic im- 
provement occurred in 31 of the 36 out 
of the 42 treated who had symptoms. 
In 19 of the 31, however, the sympto- 
matic improvement came without ob- 
jective improvement, or signs of the 
drug affecting the cancerous condition 
itself. 

Androstanolone was originally pre- 
pared by two European scientists and 
Nobel Prize winners, the German, Dr. 
A. Butenandt, and the Swiss, Dr. L. 
Ruzicka. Because of its weak male 
hormone action, it was not given 
much attention, but Prof. A. Lip- 
schutz of the Santiago laboratories of 
the Chilean Public Health Service 
found it had anti-tumor effects in lab- 
oratory animals. Dr. Escher and as- 
sociates tried it in a screening of vari- 
ous hormones that might be more 
effective than testosterone. 


The drug is now being made under 
the name, Neodrol, by Foundation 
Laboratories of New York, an associ- 
ate of the Syntex laboratories in 
Mexico. 

Working with Dr. Escher in its 
trials were Drs. Joseph H. Farrow, 
Dorothy W. Sved, Guy Robbins, Hel- 
en Q. Woodward and Norman E. 
Treves. 


Restrain Cell Division 


> Hope ror chemical treatment of 
cancer through a new class of com- 
pounds is suggested by the American 
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Cancer Society in announcing findings 
of research it supports. 


The finding is that cell division, un- 
restrained in cancer, can be restrained 
by chemicals which exist in all living 
cells. This was discovered in research 
by Dr. Ernst J. Dornfeld of Oregon 
State College. 


The compounds are called nucleo- 
tides. They come together to form 
nucleic acids which, with protein, 
make up the basic living substance. 

Dr. Dornfeld found that two types 
of cells, those covering embryonic rat 


ovaries and those in tissues snipped 
from young rat ears, will almost stop 
growing if treated with three of the 
four kinds of nucleotides. The three 
are cytidylic, guanylic and adenylic 
acids. The exception, which did not 
slow cell growth, is uridylic acid. 


If these or related nucleotides exer- 
cise a more potent anti-growth effect 
on cancer cells than on normal cells, 
or if they completely stop the ever 
dividing cancer cells, the nucleotides 
in some form might be used to treat 
cancer. 


Be Sure Sweaters Won’t Go Up in Flames 


> To cuarp yourself and your family 
from serious, perhaps fatal, clothing 
burns, ask stores where you shop if 
the sweaters or clothing you are buy- 
ing have passed flammability tests. 


This is the best way to be sure that 
you do not get any clothing danger- 
ously likely to go up in flames, Roger 
M. Wingate of the National Fire 
Protection Association told Science 
Service. The Association, made up of 
representatives of government agen- 
cies, retailers and manufacturers, is 
trying to establish, by scientific tests, 
a standard that will show exactly how 
flammable fabrics are. 


Even with these tests, however, Mr. 
Wingate, vice-president of Liberty 
Mutual Fire Insurance Co., Boston, 
said that the most important thing is 
for the consumers to demand that 
their clothing meet the minimum 
standards. These depend on the rate 


at which fabrics burn, for it is the 
rapid burning of clothes that most 
often causes the serious or fatal burns. 
About one-third of the 12,000 deaths 
from fire burns each year result from 
clothing burns. 

Many materials that are a menace 
to human life are sold in every store 
throughout the country without any 
warning that they are highly flam 
mable, like the torch sweaters and the 
cowboy suits sold a few years ago. 


How fast the dress or suit you ar 
wearing will burn depends not only 
on the material, but on how that ma 
terial has been treated. It is the brush 
ing, not the rayon, that makes brushe« 
rayon sweaters flare up like torches. 
Cotton materials with a similar nap 
are just as flammable as rayon. Bu 
flat weave cotton or rayon, sheeting, 
and cotton or rayon prints are no 
dangerously flammable. 


The first use of a mixture of rubber in asphalt for a road sur- 
face was in the Netherlands; many such roads are now in experi- 
mental use in England and the United States. 
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New Reducing Diet 
Limits Protein Amount 


How to Lose Appetite 


> A new KIND of reducing diet is 
cing tested on some very fat people 
it the Hospital of the Rockefeller In- 
stitute for Medical Research in New 
York City. 

Exact details have not yet been 
worked out and the doctors testing it 
ire not yet ready to recommend it in- 
discriminately. It might be harmful 
to people under certain conditions. 

If it proves safe and effective, how- 
ever, it will be popular. Those on the 
diet will not feel hungry or weak. 
They will be able to eat all the sweet 
and fat and starchy foods they want. 


The point is, they will not want 
much of these fattening foods. In fact, 
they will not have the appetite for 
eating too much of any food. 

The diet will restrict those follow- 
ing it in the amount of protein they 
can eat. Only a small amount of 
foods such as meat, milk, eggs, fish 
and poultry will be allowed. Even the 
high protein vegetables such as peas 
ind beans will be limited. 

The new diet, now under trial as 

reducing diet, is based on the dis- 
overy that when the amount of pro- 
tein is reduced, appetite goes down 

id weight falls off. This discovery 

as made by Drs. Vincent P. Dole, 

ewis K. Dahl, Irving L. Schwartz, 
George C. Cotzias, John H. Thaysen 

id Cecilia Harris. 

The finding was made on patients 

ith high blood pressure. Patients 

ut on the rice-fruit diet developed 
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by Dr. Walter Kempner at Duke Uni- 
versity, Durham, N. C., rapidly lost 
weight. During this peried of rapid 
weight loss, they took a reduced 
number of calories, in other words, ate 
less. But when their weight stabilized 
at a new, low level, they began to 
take in about as many calories as be- 
fore, even though by that time, after 
four months on the rice-fruit diet, 
they were “heartily bored with the 
menu.” 

Seeking the dietary factor responsi- 
ble for this, and also its importance 
in ‘treating high blood pressure, led 
to discovery of the appetite-decreasing 
effect of the low protein diet. 

So far as the blood pressure was 
concerned, salt, or rather the sodium 
in salt, was the important factor. 
When this was restricted to a very low 
level, blood pressure was reduced even 
when the protein intake was varied 
ten-fold. 

When the protein was reduced, 
however, there was always a reduc- 
tion in weight and when the protein 
was increased there was always an 
increase in weight. 

The amount of protein in the diet 
was low, but not too low for good 
health. The scientists point out that 
a large number, perhaps a majority, 
of the people in the world live, work 
and reproduce on diets that are at least 
as restricted. 


For growing children, patients with 


liver disease or after operations, for 
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alcoholics and perhaps for many oth- 
ers that diet might be too restricted. 

Why the low protein diet reduces 
appetite and weight is explained by 
the theory that with reduced protein 
intake, there is a reduced rate in the 
body’s metabolic processes for han- 
dling protein. All the metabolic rates 
then get out of balance and some 
chemicals from other foods get into 
a state of relative surplus. 

The appetite is therefore depressed 


and the “inventory” of these other 
chemicals is allowed to shrink until 
a new steady state is reached. This 
takes several months. After that the 
appetite returns to a balance with ex- 
penditure. In other words, the per- 
son then eats only as much as he 
needs to replace the energy he uses. 


Details of the study are reported 
in the Journal of Clinical Investiga- 
tion. 


Eat Like Cow? Need 12,500 Calories 


> Do you eat like a cow? 

Experiments by the U. S. Depart- 
ment of Agriculture show that a 400- 
pound calf uses 5,400 calories a day to 
maintain its weight. To gain about 
14% pounds a day, a calf needs 12,500 
calories. 


Paints to Show 


> “Rep HoT” may have a new mean- 
ing soon as the result of a new series 
of special purpose paints being devel- 
oped at the Naval Research Labora- 
tory in Washington, D. C., and re- 
ported by A. L. Alexander, J. E. 
Cowling and Peter King to the Los 
Angeles meeting of the American 
Chemical Society. 

Metallic compounds which change 
color when they reach certain tempera- 
tures have been made into paints by 
this research team. These paints can 
be spread or sprayed onto aircraft en- 
gines, industrial heat exchangers and 
other inaccessible spots where it is im- 


Recommended daily allowance by 
the National Research Council for a 
moderately active woman (123 
pounds) call for 2,500 calories a day; 
for a moderately active man (154 
pounds), 3,000 calories. 


What's Red Hot 


portant to know the maximum tem 
peratures reached during a run, but 
difficult to attach measuring instru 
ments. 


Combining a solution of colorles: 
methacrylate resin with the brightly 
colored compounds of cobalt, nickel, 
iron, manganese, chromium and cop 
per, the Naval Research Laboratory) 
chemists have produced a whole series 
of tell-tale paints which can be used to 
determine the heat developed over 
wide range of temperatures. Stripe: 
of several of these pigments can giv 
a detailed history of the treatment th 
machine part has received. 


In fighting insect pests, a mixture of two or more substances 
often does better work than one alone. 
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Human Brain Chemistry 
Different From Rat's 


Glutamate Nourishes Brain Tissue 


> Some Basic ideas about the chemis- 
try of the human brain are being 
changed in research at the University 
of California School of Medicine. 

The studies are being made with 
‘rain tissues removed from mentally 
ill patients receiving lobotomy opera- 
tions. 

Until recently most of our ideas 
about human brain chemistry came 
from test tube studies of rat and 
guinea pig brain tissue because “liv- 
ing” human brain tissue has been 
very difficult to get for test tube 
studies. 

Now Dr. H. W. Elliott and V. C. 
Sutherland of the California school 
hnd big differences between rat and 
human brain chemistry. The first 
and biggest difference is the way the 
human and rat brain tissue handles 
glucose, a common sugar which is 
ipparently the main fuel for the brain. 

Research has shown that fresh rat 
brain tissue in a test tube will deter- 
orate rapidly if glucose is not placed 
n the solution. It was assumed that 
the same thing would happen to hu- 
man brain tissue. 


But the California scientists found 
that fresh human brain tissue will 
espire, or “breathe” at a fairly high 
‘vel for three hours in the test tube 
vithout the addition of glucose. 


This indicates that there must be 
ome substance in the human brain 
ssue capable of keeping up respira- 
on which is either not present or is 
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incapable of doing the same job in rat 
brain. 

Further experiments pointed to glu- 
tamate, an amino acid salt, as the pos- 
sible sustaining substance. In separate 
experiments, glutamate kept respira- 
tion up in the human brain just as 
high as glucose could. Glutamate will 
not do the same thing in rat brain 
tissue. 

Since glutamate is the building 
block of proteins, the scientists figure 
that proteins may provide more en- 
ergy for the brain than has been sup- 
posed. 

This conclusion ties in with clinical 
studies on hypoglycemia, induced by 
insulin shock, in which the system 
suffers from a shortage of sugar. Glu- 
cose was the only thing that could 
bring patients out of such shocks until 
a physician found that glutamate 
would do the same thing. 


The studies were made by putting 
brain tissue in a nourishing solution 
in a test tube, then pumping pure 
oxygen through the tube so the fresh 
tissue could stay “alive” and “breathe.” 


The scientists said the brain tissue 
from the mentally disturbed patients 
appeared to be normal in structure, 
and no differences in test tube func- 
tion were noted from one mental con- 
dition to another. However, the ex- 
istence of “biochemical lesions” which 
might contribute to both the psychotic 
condition and abnormal chemistry can 
not be completely discounted. 
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> Nine years ago the titanium crystals held here by Ted McKinley of Du Pon 
were peak production of this new construction metal. 
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Metal Once a Curiosity 
Now in Commercial Production 


Tons of Titanium 


> Licnter than iron, stronger than 
aluminum, less affected by corrosion 
than any metal in common use, titan- 
ium has the properties that make 
worth while all the trouble its success- 
ful isolation has cost. 

Titanium is not a rare element. It 
is found in the beach sands of many 
parts of the world, including Norway, 
France, India, Japan, Russia, Canada 
and the United States. The two chief 
ores are rutile, titanium dioxide, and 
ilmenite, a ferrotitanate. 

The ferrotitanium compound is the 
one in which titanium was first dis- 
covered. The presence of iron compli- 
cated the tests by which its discoverers 
established its individuality, and for a 
long time no attempt was made to use 
the titaniferous ore except to give spe- 
cial qualities to steel. 

Use of titanium dioxide as a pig- 
ment in paint has developed during 
the present century. This compound 
is capable of crystallizing in several 


different Such compounds 
are found in nature, giving minor 
ores anatase or octahedrite and brook- 
ite in addition to rutile. But for pig- 
ment use, rutile is the preferred form 
of crystalline structure. It reflects more 
light from its crystal planes than the 
other varieties. This gives TiOs its 
reputation as the “whitest pigment.” 

Titanium forms compounds readily 
not only with oxygen, but with nitro- 
gen as well. Unless protected from 
contact with air, contamination with 
such compounds makes the metal brit- 
tle and unworkable. This was one of 
the critical problems in the production 
in quantity of this important new 
material. 

Now that ton-lot production has 
been achieved, it is coming into use 
for jet engines, airplane parts and 
other uses where its unique combina- 
tion of valuable qualities are essential. 
Titanium seems to be leading the way 
into the age of specialized metals. 


systems. 


On the Back Cover 


> Titanium today is produced in 
crane-sized chunks weighing 2500 
pounds, as shown here by Du Pont's 
operator, Paul Bowen. From the de- 
cision in 1944 by Du Pont to turn to 
production of titanium metal, three 
year’s work was necessary to achieve 
the first pilot plant. Du Pont was al- 
ready familiar with titanium com- 
pounds in making paint. Production 
of the metal necessitated much addi- 
tional research because titanium’s 
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chemical behavior is so different from 
that of the well-known metals. Rem- 
ington Arms Co. in 1949 undertook 
the design of the rolling mill to turn 
10-pound titanium ingots into the first 
sheets of the new material. By 1951, 
Du Pont and its associated companies 
felt they had at last achieved commer- 
cial production of titanium with a 
supply of 400 tons a year and the price 
down to $5 per pound. 











































































































































































New Magnesium Isotope 
Follows Plant Synthesis 


> A NEW RADIOACTIVE chemical, mag- 
nesium 28, has been created by Dr. 
Raymond K. Sheline of Florida State 
University, Tallahassee, with the aid 
of the University of California cyclo- 
tron and the University of Chicago 
betatron. 

This new radioactive isotope of 
magnesium is considered particularly 
important because of its long half-life. 
Magnesium 28 has a half-life of 21.3 
hours, more than 100 times that of the 
longest magnesium radioactivity here- 
tofore found, which was a mere 9.6 
minutes. 


The long half-life means that scien- 
tists can learn more about plant and 
animal life processes with the aid of 
the new radioactive metal. 


Dr. Sheline and associates are al- 
ready using it to learn more about 
photosynthesis. This process of forma- 
tion of sugars and starches from car- 
bon dioxide and water under the in- 
fluence of light takes place in the 
chlorophyll tissues of plants. And 
chlorophyll has magnesium in its 
molecule. How the magnesium gets 
into the molecule, since this only takes 
place in the plant tissue, is a puzzle 
Dr. Sheline hopes to solve through 


tracer studies with magnesium 28. 


The new radioactive magnesium 
can be made either by bombarding 
elemental silicon in the betatron or, 
fairly simply, by bombarding metallic 
magnesium with alpha particles in the 
cyclotron. The targets after bombard- 
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ment are shipped by air to Dr. Sheline 
who performs the chemical separation 
to get the new radioactive magnesium 
for tracer studies. 


Diabetes Research 

> Two new radioactive chemicals, one 
of them adrenalin, are now commer- 
cially available for use in research on 


such ills as blood pressure and dia- 
betes. 


Made for the first time by chemists 
at Tracerlab in Boston, the two com- 
pounds can be traced in their course 
through the blood streain by the beta 
rays they emit. Quantities as small as 
a millionth of an ounce can be picked 
up by delicate research instruments. 

Besides adrenalin, the other radio- 
active chemical is alloxan-2C-l4, 
which can be used to induce artificial 
diabetes in animals. 


Study Embryos With CO, 


> Rapioactive carbon dioxide is being 
used as a new tool to study the origin 
and development of certain organ ru- 
diments in the embryo. The study is 
being performed by Dr. Reed A. 
Flickinger, embryologist of Univer- 
sity of California at Los Angeles. 

The investigation involves diffusion 
of radioactive carbon dioxide through 
the membranes of frog eggs. In this 
manner carbon compounds in the 
embryo are tagged so that their activ- 
ity can be traced. 


The study is particularly aimed at 
the tissue layers from which the organ 
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systems evolve. Present research is 
concerned with anaylzing the stimulus 
necessary for formation of the nervous 
system. It is suspected that the contact 
of tissue layers and a relationship be- 
tween the life processes of the layers 
may be the key to this stimulus. 


By tracing the activity of compo- 
nents of the tissues, made radioactive 
by contact with the radioactive gas, 
it is hoped some clue may be gained 
to the method by which such complex 
systems are fashioned from undiffer- 
entiated layers of tissue. 


Chemical Fights Cancer 


> TREATMENT of cancer patients with 
the radiations from cesium 137 is 
being planned at the University of 
Michigan’s Medical School at Ann 
Arbor. At only one other place in the 
country, Oak Ridge, Tenn., will a 
cesium source be used to aid the fight 
against cancer during the next few 
years. 


The radioactive cesium, a by-prod- 
uct of the uranium fission process in 
the pile at Oak Ridge, has to be sepa- 
rated from the other radioactive sub- 
stances produced, so only a limited 
amount is available. If the cesium 
treatment is successful, however, it 
would mean the addition of a valuable 
source of high-powered, long-lived 
radiation to the anti-cancer arsenal. 


Results of the cesium therapy will 
be compared with those from X-ray 
and cobalt-60 treatment, Drs. Fred J. 
Hodges and Isadore Lampe of the 
University report. In the Atomic 
Energy Commission’s research on 
cesium therapy at Oak Ridge, the 
radioactive source will be rotated 
about the patient. 
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White Cells Tell Exposure 

> A PRACTICAL, sensitive test for ex- 
posure to very small amounts of dan- 
gerous rays from atom-smashng cyclo- 
trons can be made by examining the 


white blood cells called lymphocytes. 


Ordinarily these cells have only a 
single nucleus each. But the radiation 
from the cyclotron causes a change so 
that lymphocytes with two-lobed nu- 
clei appear in the blood. Scientists at 
the University of Rochester’s School of 
Medicine and Atomic Energy Project 
discovered this in the early days of 
operation of their cyclotron. 


The finding was confirmed in two 
“incidents” since then. In one, four 
physicists were in the cyclotron build- 
ing when the man at the control panel 
made certain adjustments that made 
possible some slight exposure of the 
physicists to the beam. In the other, 
two machinists by mistake got within 
50 feet of the cyclotron building while 
the atom smasher was running. This 
was before an earth and concrete dike 
around it had been finished. 


Lymphocytes with bilobed nuclei 
appeared in greater numbers than 
normal in the blood of all six of these 
persons for a few weeks after exposure 
to the radiation from the cyclotron. 


Increased numbers of white blood 
cells of this kind may also appear in 
germ diseases and in leukemia, but 
the four physicists and two machinists 
were not suffering from such diseases 
at the time their blood showed lymph- 
ocytes with bilobed nuclei. 


Because these cells appear as a result 
of exposure to exceptionally small 
amounts of radiation, the University 
of Rochester scientists believe this 





kind of blood test is a valuable addi- 
tion to physical monitoring, such as 
badges which show exposure to radia- 
tion. 


Reporting the studies are: M. 
Ingram, M. Adams, L. Coonan, J. 
Jespersen, G. Nielsen, D. Piatt, and 
G. Yettewich. 


Resistance to Leukemia In Mouse Milk 


> Levxemia, cancer of the blood, is 
influenced, in mice at least, by a ma- 
ternal resistance factor, or MRF. 


This was reported by Dr. L. W. 
Law of the National Cancer Institute, 
Bethesda, Md., to the New York 
Academy of Sciences conference on 
parental age and characteristics of the 
offspring. 


The leukemia-resistance factor is 
contributed both before birth and 
through the mothers’ milk by the 
mother mouse low in tendency to get 
leukemia, Dr. Law said. However, no 
factor that tends to bring on leukemia, 
similar to the factor in the milk of 
mother mammals that is tumor-induc- 
ing, has been found in the low-leuke- 
mia mice. 


Repressuring Gas For Oil Fields 


> INERT cases, made by burning the 
corrosive natural gases discharged 
with the oil from fields in Montana 
and Wyoming, are being successfully 
used underground to aid the flow of 
the crude in the oil-bearing strata to 
the wells which remove it by pump- 
ing. 

The natural gases from oil fields in 
Park County, Wyo., and Carbon 
County, Mont., contain too much hy- 
drogen sulfide to permit them to be 
used for underground pressuring. 
After the natural gasoline, liquid 
petroleum and elementary sulfur 
found in them are removed, and the 
remaining gas burned, the product is 
suitable for use because it is harmless 
to oil-bearing strata and to well and 
pumping equipment. 

In several oil fields in the United 
States the natural gas coming to the 
surface with the petroleum can be 
put back in the underground forma- 
tions from which it came to help in- 
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crease the oil production. In other 
fields air or water is used for the same 
purpose. Ordinary pumping recovers 


only perhaps one-third of the under- 
ground oil. When a fluid under high 
pressure is pumped down a central 
well into the oil-bearing formations, 
a large additional amount of petrol- 
eum is recovered. 

Gas produced with the oil in the 
Elk Basin field in Wyoming contains 
approximately 13% hydrogen sulfide 
and 6% carbon dioxide. This un- 
usually high concentration of hydro- 
gen sulfide makes the gas extremely 
poisonous. Air cannot be used to pro- 
vide the pressure because the mixture 
with hydrogen sulfide would be high- 
ly corrosive. The solution, according 
to the U. S. Geological Survey, was 
found in burning the natural gas to 
obtain the inert gaseous products 
which are suitable for injection and 
at the same time have a larger volume 
than those consumed. 
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For The Home Lab 


Sodium 


by Burton L. Hawk 

> My rirsT experience with the metal 
sodium was quite an event. I had often 
heard of this amazing metal that 
could be cut like putty and would not 
only float on water, but actually dis- 
solve in it and under certain condi- 
tions be made to burn in it! I could 
hardly wait to secure a small quantity 
of the metal and see these unusual 
reactions myself. 

We are so familiar with the prop- 
erties of metals like iron, copper and 
aluminum that when we consider so- 
dium it is hard to conceive that it 
is a metal. Yet, in a chemical sense, 
sodium is more metallic than iron, 
copper or aluminum. When freshly 
cut it has the appearance of silver. It 
is soft and light in weight, melts at 
97.7°. It is extremely active and tar- 
nishes rapidly on exposure to air. 
Hence it must be kept immersed in a 
liquid which contains no oxygen, 
such as kerosene or naphtha. 

You can well imagine that such an 
active metal would never be found 
nature. The compounds of 
sodium were known for centuries be- 
fore the metal was ever obtained. 
Chemists were familiar with sodium 
hydroxide but they did not know its 
composition. Some thought it was an 
element, others thought it was a com- 
pound of nitrogen. All efforts to 
decompose it had failed. Then the 
new science of electrochemistry came 
into being. Sir Humphry Davy, one of 
the foremost experimenters in this 
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field, first tried to decompose aqueous 
solutions of the caustic alkalies. He 
succeeded in decomposing the water 
but not the alkali. Next he tried to 
decompose fused potassium hydroxide 
with his battery. In this he was suc- 
cessful and was the first person ever 
to isolate the metal potassium. A few 
days later he tried the same experi- 
ment with sodium hydroxide to iso- 
late sodium. 

The discovery of sodium and potas- 
sium aroused the public interest in a 
dramatic manner—probably much in 
the same way that the sulfa drugs and 
penicillin have done in our time. Prac- 
tically every chemist interested 
and attempted to prepare the wonder 
metal in his own laboratory. The 
famous chemists Gay-Lussac and 
Thenard prepared the alkali metals 
without electricity by reducing the 
hydroxide with metallic iron at a 
high temperature. Another famous 
chemist, Friedrich Wohler, also iso- 
lated potassium without an electric 
current by heating potash and char- 
coal to white heat in a graphite cru- 
cible. 


was 


You can purchase sodium metal 
from a chemical supply house. It is 
not expensive, and one ounce will be 
plenty for these experiments. Be sure 
the metal is kept under oil, kerosene 
or naphtha at all times. Do not 
handle it with your bare hands. 

Cut a piece of sodium the size of 

pea. Note the shiny luster as you 
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cut it. Press the metal gently between 
blotters to remove excess oil, then 
drop it into a large pan of water (such 
as a cake pan). It will zig-zag rapidly 
in all directions over the surface of the 
water until it is dissolved. Keep your 
face away. Often after the sodium has 
apparently all dissolved, there is a 
final loud “pop” as the last particle ex- 
plodes. Wait for this “pop” before 
you get too close. The water in the 
pan is now sodium hydroxide, as you 
can prove by adding a few drops of 
phenolphthalein solution. Or, for a 
little novelty to the above experiment, 
add the phenolphthalein first, then 
drop in the metal. As it dissolves, the 
water turns pink. 


Now place clean water in the pan, 
moisten a piece of filter paper and 
allow it to float on the water. Drop a 
small piece of sodium metal on the 
paper. The metal will ignite with a 
bright yellow flame. This floating 
flame provides an unusual effect. 
Again, wait for the final “pop” be- 
fore approaching the pan. 


Sodium is a powerful reducing 
agent. Cut a few very small pieces of 
the metal, dry carefully, and mix with 
one gram of copper oxide in a porce- 
lain crucible. Place a lid on the cru- 
cible and heat gently. The action may 
be somewhat violent, so use caution. 
After all action ceases, remove the lid 
and see if you can find any pieces of 
metallic copper. We obtained several 


Plant science has enabled this nation not only to maintain the 


metallic balls the size of a pin head 


by this method. 


Sodium combines directly with 
many elements. For example you can 
prepare synthetic salt. Place a dry, 
freshly-cut piece of sodium in a dry 
deflagration spoon and lower into a 
jar of chlorine gas. Allow it to re- 
main in the jar for about thirty min- 
utes. Upon examination, you will 
notice the formation of a white pow- 
der, which is common salt. (Better 
not taste it!) The reaction is simply 
a direct union of two elements: 
2 Na + Cly > 2 NaCl. 

Sodium unites with mercury to 
form the amalgam. Place a small drop 
of mercury in a mortar. Cut a still 
smaller piece of clean dry sodium into 
very small particles. Add to the mer- 
cury and press the two elements to- 
gether with the pestle. You will hear 
miniature explosions as the amalgam 
is formed. As with the metal itself, 
sodium amalgam is decomposed by 
water with the evolution of hydrogen. 


Sodium melts easily as can be dem- 
onstrated by heating a small piece in 
a porcelain dish. It will burn in air 
with its characteristic yellow flame. 

Sodium metal is quite useful in 
the preparation of many sodium com- 
pounds, such as the peroxide, azide, 
etc. It is used to produce the im- 
portant tetraethyl lead, in various or- 
ganic reactions and in sodium lamps 
and photoelectric cells. 


level of wheat production but to build up yields in the face of 
declining soil fertility and increasing damage from insects and 


diseases. 


Phenobarbital, dilantin, tridione, mebaral, and phenurone are 


among the drugs which reduce the number of attacks and help 


epileptics lead useful lives. 
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Tremendous Temperatures of the Corona 
Strip Electrons From Iron and Calcium 


The Sun’s Atmosphere 


A summary of the Sigma Xi Lec- 
ture delivered at a series of universi- 
ties during the month of March, 1953, 
by Dr. Walter Orr Roberts, superin- 
tendent of the High Altitude Observa- 
tory of Harvard University and the 
University of Colorado, at Climax, 
Colo. The title of the lecture is “Un- 
solved Problems of the Sun’s Atmos- 
phere.” 


> For MANY centuries, men have ac- 
knowledged gratefully the life-giving 
bounty of the sun’s radiation. In many 
religions, going back even to the thres- 
hold of history, the sun has been an 
object of veneration. And for genera- 


tions men have sought to understand 
the mechanisms by which the gen- 
erous supply of radiation of the sun 
is sustained. Much of our knowledge 
about the physics of the sun has come 
from the fleeting moments of total 
eclipse of the sun, when the tenuous 
solar atmosphere bursts into visible 
radiance. But in spite of the vast 
growth of our knowledge, the steady 
succession of solar eclipses has brought 
new unsolved problems in ever-in- 
creasing array. As our areas of knowl- 
edge enlarge into the space of the 
unknown, the domain of our ignor- 
ance expands steadily beyond. By ex- 
amining the unsolved problems of the 
sun’s atmosphere, we can plot the di- 
rection of our progress, and can fore- 
see something of the rewards that 
await us as the problems gradually 
yield to our analysis. 
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Once a year, on the average, a total 
solar eclipse occurs somewhere on the 
surface of the earth. The eclipse, of 
course, may take place in remote re- 
gions of the earth’s watery surface, 
and it may be most difficult for scien- 
tific expeditions to establish them- 
selves within the narrow path of to 
tality of the eclipse. Even after reach- 
ing the path of totality, the scientists 
who go to the eclipse may find their 
efforts frustrated because clouds blot 
out the sun during the brief few min- 
utes of totality. In spite of all of these 
shortcomings and limitations, a great 
part of our knowledge of the behavior 
of the energy-giving sun has come 
from eclipse observations. The reason 
for this is that during total eclipse 
certain features of the sun’s atmos- 
phere—the prominences and the coro- 
na are the most important of these— 
become spectacularly visible. These 
features are for the most part trans- 
parent, and it is possible for astrono- 
mers to learn a great deal about the 
nature of the forces and of the physi- 
cal conditions of the surface of the 
sun from study of the prominences 
and corona. Also as knowledge of the 
radio effects of the sun has grown, 
and as we have enlarged our experi- 
ence with the small changes of cosmic 
ray radiation falling on the earth, we 
have found important new phenom- 
ena that seem to be controlled by be- 
havior of the sun’s atmosphere itself, 
rather than exclusively by the surface 
or interior behavior of the sun. 
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The great value of eclipse observa- 
tion has led astronomers down through 
the years to try to measure the same 
phenomena without waiting for a 
natural eclipse. Telescopes designed 
for the purpose of taking artificial 
eclipse pictures have been built and 
tested with varying degrees of success 
for at least a century. The first really 
promising success came in 1868. 

Janssen and Lockyer, in that year 
devised, independently, an entirely 
new spectroscopic technique for re- 
vealing the gaseous hydrogen promi- 
nences without natural eclipse. They 
showed that the enormous solar pro- 
minences seen at eclipses are gaseous, 
and that they move with incredible 
velocities in a way difficult to explain. 
Their work presaged the advent of 
the first crude forms of the spectro- 
heliograph, today one of our most im- 
portant instruments for observing the 
sun’s face and atmosphere. By this 
step, they became the first to make 
successful observation of the eclipse 
features of the sun by artificial means. 


In the years following their work, 
such people as Deslandres, Hale, and 
others vastly improved the early tech- 
niques, At the present time several 
observatories scattered throughout the 
world operate spectroheliographs of 
high quality, and with these instru- 
ments astronomers are able to study, 
among other things, the behavior of 
solar prominences, the irregular giant 
clouds of hydrogen and other gases 
that jut so spectacularly from the 
sun’s limb during total eclipse. 


The highest development of the 
spectroheliographic technique has 
taken place at the McMath-Hulbert 
Observatory in Michigan. Dr. Robert 
R. McMath, director of this observa- 
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tory, has combined the spectrohelio- 
graphic technique with motion pic- 
ture practices. The result has been 
rapid sequence photographs with the 
spectroheliograph, suitable for projec- 
tion as motion pictures. By these means 
information has been found that it 
would have otherwise taken much 
greater labor and much longer per- 
iods to discover. 


Another entire line of development 
based in part on the spectacular suc- 
cess of Janssen and Lockyer, has come 
with the development by the French 
astronomer Lyot of the solar corona- 
graph and the birefringent filter. As- 
tronomers now use these devices at a 
half-dozen observatories to observe 
daily variations of many different parts 
of the sun’s atmosphere, including par- 
ticularly the emission lines of the sun’s 
corona, the faint diffuse halo seen com- 
pletely surrounding the sun at total 
eclipse. 


From observations of the sun and 
its atmosphere made with the power- 
ful instruments of modern astrophysi- 
cal stations, astronomers probe the 
many enigmas of the sun’s behavior. 
For example, one of the major un- 
solved problems of the sun is that of 
the mechanism by which the million- 
degree ionization of the corona is sus- 
tained. The brilliant theoretical re- 
searches of Edlen of Sweden, about 
a decade ago, led to the knowledge 
that the emission lines of the sun’s 
corona originate in extremely highly 
ionized atoms, such as FeX, FeXIV, 
and CaXV. By what means have these 
atoms been stripped of the large num- 
ber of electrons they have lost? And 
by what means are the atoms continu- 
ously supplied to the corona? Does 
the coronal material come in from 
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outer space as suggested by Hoyle, or 
does it rise in some invisible form 
from the surface or from the interior 
of the sun as Menzel believes? 


Or to turn to another major un- 
solved problem of the sun: by what 
method are the giant hydrogen promi- 
nences supported against the intense 
vravitational forces of the sun. The 
force of gravity at the surface of the 
sun exceeds terrestrial gravity by about 
27 times. Yet the prominences are 
somehow supported in delicate equili- 
brium against this potent force of gra- 
vitation. What forces are counterbal- 
ancing the gravitation? Milne and 
others have suggested that the forces 
may be “radiation pressure,” the same 
force that keeps the tails of comets 
pointed away from the sun. But severe 
difficulties face the suggestion because 
if this were the case the chemical com- 
position of the prominences should be 
very different from what it is. Others 
have suggested that in some way the 
prominences are entrapped i in the mag- 
netic field lines of the sun’s magnetic 
field, and the intense magnetic fields 
of sunspots. In fact the very nature of 
the mechanism by which the magnetic 
helds themselves are sustained is quite 
a mystery. There is no direct evidence 
for the giant currents necessary to ex- 
plain the fields in ordinary terms, and 
it seems unlikely that any sort of per- 
manent magnetism of the type so 
familiar on earth can occur on the 
gaseous sun. 


Solar “flares” are among the most 
pectacular of the forms of behavior 
if the sun. Occasionally these flares, 
‘ike giant explosions, burst out and 
over an area measured in hundreds 
f thousands of square miles, with 
ntensely brilliant radiation in H- 
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alpha. Presumably associated with the 
flares are tremendous bursts of ultra- 
violet radiation that produce spectacu- 
lar effects in the upper atmosphere 
layers of the earth upon which we 
depend for long distance radio com- 
munication. And perhaps even the en- 
tire question of the origin of terres- 
trial storms is tied up with the action 
of the flares in heating the ozone lay- 
ers of the terrestrial atmosphere. Dr. 
Richard Craig, formerly of Harvard 
and now with the Air Force Research 
Center at Cambridge, has, for exam- 
ple, found a very suggestive statistical 
relationship between the outbreak of 
solar flares, and changes of barometric 
pressure in the earth’s atmosphere. 


Not only does the sun occasionally 
give vent to the violent luminous ra- 
diation accompanying solar flares, but 
also radio research has disclosed that 
when a selective radio antenna is 
pointed at the sun, it occasionally re- 
ceives strong outbursts of solar radio 
static. The radio frequencies involved 
lie in the vicinity of 200 mc/s, and 
even higher frequencies. The nature 
of the physical mechanism producing 
the outbursts is quite a mystery. But 
the outbursts are of considerable im- 
portance, for they occur in the same 
range frequencies used for radar work, 
and the bursts of static of these fre- 
quencies can do damaging things to 
the effectiveness of radar. Excellent 
preliminary analysis of the movement 
of the sources of radio static across the 
face of the sun is being done, particu- 
larly by research workers in Australia. 
It seems quite likely that these sources 
of radio static will turn out to be asso- 
ciated in some way with the spectacu- 
lar atmospheric eruptions observable 
by spectroheliographs, birefringent fil- 
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ters, and the other devices developed 
by astronomers for artificial eclipse 
observation of the sun. 

Then too we have the whole area of 
the effects of solar corpuscles emitted 
from the sun upon the magnetic and 
other conditions of the earth. The 
mysterious “northern lights” so fre- 
quently seen at high latitudes in the 
United States almost certainly origi- 
nate in streams of particles—probably 
protons and electrons—coming from 
the sun. Yet direct observational evi- 
dence for the emission of these par- 
ticles from the sun is still lacking. The 
corpuscular showers may be directly 
related to the emission of the high 
energy particles that we recognize as 
“cosmic rays.” Thus it may turn out 
that a substantial part of our “cosmic” 
rays actually are not cosmic in origin 
in the usual sense, but come instead 
from our own nearby star, the sun. 


To all of these studies the High 
Altitude Observatory, with its corona- 
graph station at Climax, Colorado, is 
making its modest contribution. From 
this station have come long-sustained 
series of observations of the sun’s coro- 
na leading, among other things, to 
discovery of a new relationship be- 
tween the corona and the earth’s mag- 
netism, and to new clues to the physi- 
cal origin of the corona and promi- 
nences. Also from it have come meas- 
urements of a new type of tiny solar 
prominence known as a “spicule” 
which shows some promise of con- 
tributing substantially to the main- 
tenance of the sun’s corona and ordi- 
nary prominences. Powerful new coro- 
nographs will soon aid the High AI- 
titude Observatory in its part of the 
world-wide assault of astronomers 
upon the unsolved problems of the 
sun’s atmosphere. 


Glycol Motor Oil For Arctic Weather 


> New syNTHETIC motor oils that lu- 
bricate truck and automobile engines 
satisfactorily, even under Arctic con- 
ditions, were described to the fuels 
and lubricants conference of the So- 
ciety of Automotive Engineers at their 
meeting in Tulsa, Okla. 

J. A. Miller and H. F. Galindo, 
both of the California Research Cor- 
poration, Richmond, Calif., reported 
that synthetic oils made of polypro- 
pylene glycol give excellent perform- 
ances in Alaska, Canada and the 
coldest parts of the United States 
where temperatures often plunge to 
minus 35, 

Even in the coldest weather, the 
new synthetics remain fluid enough to 
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permit the engine to be started easily 
They have the advantage also of not 
boiling away rapidly after the engine 
reaches its normal operating temper- 


ature of about 180 degrees. 


Military requirements are demand- 
ing new and better oils for use in cars 
and trucks in the Arctic. Present 
make-shift methods of getting sluggish 
engines started often result in dam- 
aged vehicles. 


The synthetic oils can be made from 
materials readily available, with no 
major troubles of manufacturing. Al- 
though somewhat more expensive than 
mineral oils, they are relatively cheap 
when compared to other synthetics 
having the same properties. 
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How the Molecular Structure 
Of Insulin Was Determined 


The Structure of Insulin 


Reprinted from the Journal of the American Medical Association 


» Know epceE of the chemical struc- 
ture of biologically important com- 
pounds is desirable not only for use 
in their possible synthesis or chemical 
improvement but also for a more com- 
plete understanding of their precise 
function in the organism. One of the 
most widely studied substances in this 
category is insulin. Many attempts 
have been made to elucidate the chemi- 
cal nature of this hormone since its 
successful preparation some 30 years 
ago. It was soon found that insulin 
was a protein and hence was undoubt- 
edly an extremely complex substance 
from a chemical standpoint. This was 
substantiated by the finding that in- 
sulin had a high molecular weight, 
characteristic of proteins, and that it 
contained nearly all of the amino acids 
found in most proteins with the rather 
remarkable exception of tryptophane, 
methionine, and hydroxyproline. 


The recent development of greatly 
mproved techniques for separating 
losely related chemical compounds 
by chromatography and by counter- 
urrent extraction has opened a new 
ipproach to the study of the structure 
of complex compounds such as pro- 
teins. One group of workers at Cam- 
ridge University in England under 
the direction of Dr. F. Sanger has 
pplied these techniques to the deter- 
nination of the structure of insulin. 
First, a new procedure for determin- 
ng the terminal free amino groups of 
nsulin was devised. The procedure 
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involved treating insulin with 1:2:4 
fluorodinitrobenzene (FDNB), which 
formed on the terminal free amino 
group a 2:4 dinitrobenzene derivative 
that was stable to acid hydrolysis. The 
insulin was then hydrolyzed, the 2:4 
dinitrophenyl amino acid derivative 
was separated by partition chromatog- 
raphy, and the amino acid itself iden- 
tified by chromatographic comparison 
with known amino acids. In this way 
it was found the insulin molecule had 
four terminal free amino groups, two 
of which were from glycine and two 
from phenylalanine. Further studies 
in which insulin was oxidized also in- 
dicated that the molecule contained 
two identical pairs of peptide chains. 


The elucidation of the amino acid 
composition and sequence in each of 
the two pairs of peptide chains was 
next attempted in an ingenious man- 
ner, insulin was again oxidized and 
separated into the two types of pep- 
tide chains. The peptide chains were 
then partially hydrolyzed into smaller 
peptides, usually of two or three amino 
acids each, by acid or by proteolytic 
enzymes. The smaller peptides were 
separated by chromatography, and 
their amino acid composition was de- 
termined. By determining the amino 
acids present in the many smaller 
peptides, Dr. Sanger’s group was able 
to piece together the amino acid se- 
quence in the entire peptide chains 
of both types and thus establish not 
only the identity of all amino acids 
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comprising the insulin molecule but 
the sequence in which they occur. To- 
day insulin thus appears to be a pro- 
tein with a basic molecular weight of 
approximately 12,000 and to be com- 
prised of two pairs of peptide chains 
joined together by sulfur to sulfur 
linkages fom cysteine. One type of 
peptide chain contains phenylalanine 
as the N-terminal amino acid and is 
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composed of 30 amino acids in known 
sequence; the other two peptide chains 
contain glycine as the N-terminal 
amino acid and are composed of 21 
amino acids of known sequence. The 
foregoing series of monumental in- 
vestigations is noteworthy too in that 
they are perhaps the first to complete- 
ly elucidate the structure of so com- 
plex a chemical substance as a protein. 
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—Dale McFeatters 


> Lor or activity in International Oil today!” 
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The Impact of Petroleum 
On Our Civilization 


by Dr. Gustav EcLorr 
Universal Oil Products Company 


An address in acceptance of the 
Washington Award of the Western 
Society of Engineers, 1953, Chicago, 
Illinois. 


> PETROLEUM is essential to all phases 
of modern living. Our civilization 
would come to a stand-still without 
oil. Petroleum is not only our pri- 
mary energy source but also the source 
of raw materials for about 5000 dif- 
ferent products. The industry has 
always been at the forefront in mak- 
ing new and improved products at 
a lower cost to the consuming public. 
It is our third largest industry with 
total investments of $43 billion, and 
it employs over 2 million persons. 
Only agriculture with investments of 
$170 billion and public utilities with 
$52 billion are larger. 


These gigantic proportions have 
been attained in the relatively short 
period of 94 years since the discovery 
of the Drake Well in 1859. The pres- 
ent magnitude of the petroleum in- 
dustry is the result of its attitude to- 
ward investment and research. Since 
World War II, it has spent $20 billion 
in expanding and iniproving its fa- 
cilities, and plans to spend $4 billion 
more during 1953. These expendi- 
tures enable the industry to meet all 
demands and keep pace with tech- 
nical advancements in exploration and 
drilling equipment, refinery units and 
transportation facilities. Increasing 
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Modern Living Needs Oil 





amounts are required for many of its 
operations. For example, the cost of 
drilling a well has increased 200 per 
cent in the last five years. One of the 
principal reasons for increased cost 
is that the oi! being discovered is at 
greater depths or otherwise less access- 
ible than formerly. The willingness 
of the oil industry to invest in the 
future is perhaps more clearly il- 
lustrated by the cost of $1,250,000 
which is required for a single man- 
made island in the drilling on an off- 
shore well in the Gulf of Mexico. 


‘ Despite the increasing costs which 
the industry encounters, it maintains 
gasoline prices at a much lower level 
than those of other commodities and 
at the same time, pays its workers 
high wages. The price of gasoline, 
including taxes, has risen an average 
of about 45 per cent over the past 
thirteen years compared to about 85 
per cent for all commodities. 

The primary reason behind the 
ability of the petroleum industry to 
spend more without raising prices 
correspondingly is its extensive utiliza- 
tion of engineering and scientific man- 
power. It employs over 17,000 college 
trained engineers and scientists and 
spends over $130 million per year on 
research. The inventions which re- 
sult therefrom enable the industry to 
offer new and improved products and 
at the same time, keep costs down. 
Furthermore, the value of inventions 
steming from petroleum research has 
extended far beyond the industry it- 
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self in the application of techniques 
and instruments to other industries. 
For example, the fluid technique for 
handling solids, which was developed 
in connection with the Fluid Flow 
Catalytic Cracking process, has been 
applied to a wide range of procedures 
such as the recovery of metal from 
low grade ores, the manufacture of 
phthalic anhydride, and the burning 
of limestone. Another illustration is 
the use of hydrogen fluoride as a cata- 
lyst in the alkylation process which is 
used for aviation gasoline components. 
Hydrogen fluoride has some violently 
corrosive properties which at first 
seemed to preclude its commercial 
use. The difficulties were overcome 
and thus all industry was provided 
with the know-how to use this sub- 
stance. 


The petroleum industry also in- 
creases the volume of business of 
other industries. As one illustration, 
the requirements for cracking catalysts 
are about 1,000,000 pounds per day, 
and when scheduled expansion is com- 
pleted will reach about 1,400,000 
pounds per day. 


The ability of the industry to cope 
with the seemingly impossible has 
very frequently been evident during 


emergencies. The sudden need for 
unprecedented quantities of 100-oc- 
tane aviation gasoline during World 
War II brought about rapid commer- 
cialization of new processes. Even be- 
fore Pearl Habror, large volumes were 
supplied to the Allied nations. The 
greater power and maneuverability of 
planes fueled by 100-octane gasoline 
enabled British fliers to turn the tide of 
the Battle of Britain against the Nazi 
air armada which ran on 91-octane 


fuel. The high requirements for TNT 
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and synthetic rubber were met by an 
almost over-night commercialization 
of processes that had been under study 
for production of toluene and buta- 
diene. One of the most remarkable en 
gineering achievements, the construc- 
tion of the “Big Inch” pipe line, was 
another wartime challenge which the 
industry had to meet to insure the 
transportation of oil from the Gulf 
Coast to the East Coast as it was 
being cut off by submarine attacks on 
tankers. At the start of the Korean 
War, the United States was threaten- 
ed with a crippling shortage of ben- 
zene which is basic to many kinds of 
plastics, synthetic rubber, nylon, de- 
tergents and other materials for both 
defense and civilian needs. Previously 
the entire production had come from 
coke ovens, the operation of which is 
tied to steel production. In the short 
space of time intervening, the petro- 
leum industry has become a large 
scale producer of benzene and the 
shortage has been alleviated. 


The petroleum industry enters into 
so many phases of our lives that only 
a few of its effects can be considered 
in detail. Petroleum (this term as 
used here and subsequently includes 
natural gas) is most important as a 
source of energy for transportation, 
heating, and industrial operation. 
Since World War I, it has been as- 
suming the additional load imposed 
by our rapidly increasing energy re- 
quirements and has displaced coal as 
a primary source. During this period, 
coal production has been almost static 
at about 610 million tons per year. In 
contrast, petroleum production has in- 
creased over six times and natural gas 
five times. They now furnish 57 per 


cent of our energy requirements 
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while coal furnishes only 39 per cent 
and water power the remaining 4 per 
cent. Although the increase in auto- 
mobiles, trucks, busses, and aircraft is 
a major factor in this shift in energy 
sources, the conversion from coal to 
oil in power generation and industrial 
and household heating and the re- 
placement of coal burning locomotives 
by diesels have also been of great im- 
portance. These changes have brought 
about many benefits to consumers be- 
cause of the greater convenience in 
handling, ease of control and cleanli- 
ness. 


Gasoline is today the largest volume 
product of the industry but it has not 
always been. From 1859 to about 1915, 
kerosene was produced in greater 
quantities than gasoline. The revolu- 
tion from a kerosene to a gasoline pro- 
ducing industry is one of the greatest 
achievements in our history and the 
one which has literally put America 
on wheels. When the automobile first 
came into use, 13 per cent was the 
maximum amount of gasoline obtain- 
able by distillation of crude oil, the 
only refining process that had been 
developed. By 1910, there were 500,- 
000 automobiles and progressively 
minded oil men began to realize that 
much greater quantities of gasoline 
would be needed than could be pro- 
vided by merely increasing produc- 
tion of crude oil. 

Petroleum researchers, however, 
were already at work on the gasoline 
problem, and in 1913, the first com- 
mercial cracking units went into op- 
eration. Improvements in cracking 
were soon forthcoming with the re- 
sult that there has always been more 
than enough gasoline of sufficiently 
high quantity to meet the require- 
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ments of our ever-increasing number 
of automobiles. 

In the middle 1930s, catalytic pro- 
cesses began to come into commercial 
operation. The effect of these was 
to make much higher octane gasoline 
available and to increase quantities so 
that about 45 per cent of gasoline is 
now obtained from crude oil. The 
use of cracking processes makes un- 
necessary the production of about 2.5 
billion barrels of oil per year which 
would otherwise be required. Increas- 
ed yields of gasoline are not the sole 
factor in the conservation of oil. Im- 
proved quality results in increasing 
mileage. Two gallons of today’s gaso- 
line is equivalent to three gallons of 
1925 gasoline. In fact, the high com- 
pression auto engines of today could 
not even run on 1925 gasoline. Even 
greater savings will be made when 
the 12:1 compression ratio engines 
are in use and higher quality gasolines 
can be used. Road tests show that 
they get 40 per cent more miles per 
gallon than today’s automobiles. 


Likewise, modern aviation would 
not be possible without the high 
octane aviation gasoline which has 
resulted from continuous research and 
development. By use of new and im- 
proved processes, the industry pro- 
duces gasolines which exceed the oc- 
tane scale and a new scale of perform- 
ance ratings has been set up. Although 
octane number is a major criterion in 
measuring the quality of gasoline, 
other factors are of high importance 
and continuous research relating to 
them is carried on. 

Jet planes have posed new and en- 
tirely different problems from those 
associated with reciprocating engines. 
Initially, the jets required about five 
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times as much fuel. This and other 
problems have been partially solved, 
but tailor-made fuels for jets can be 
expected. 

Still different criteria of quality are 
encountered in diesel fuels and de- 
mand has been rising rapidly. One 
of the main reasons for the rise is 
that about 70 per cent of the total 
passenger and freight miles are now 
run by diesels. Another product for 
which demand has risen is light heat- 
ing oil, used principally for household 
heating. Oil and natural gas heating 
have become very popular because of 
the advantages in cleanliness, easier 
regulation and less manual labor com- 
pared to coal. In 1935, coal furnished 
80 per cent of the heat for buildings 
while oil and gas furnished only 19 
per cent. In 1951, coal utilization had 
dropped to 43 per cent while oil and 
gas had risen to 54 per cent. 

Other time-honored petroleum 
products include lubricants and waxes. 
The industry now makes over 1500 
different lubricating oils and 430 
greases. Although petroleum greases 
were used on the wheels of grandma’s 
buggy and her apple jelly was sealed 
with parafin wax, the petroleum 
waxes and lubricants of today en- 
compass products for widely divergent 
purposes ranging from giant machines 
to tiny watches. 

The petroleum industry, however, 
is now much more than a producer 
of motor and heating fuels and lubri- 
cants. It is the foundation for a vast 
new chemical industry. Starting as 
a by-product outlet about 30 years ago, 
petrochemicals have grown into a 
$2 billion dollar industry. At present, 
it is producing over 25 per cent of 
the total chemical requirements of 
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the United States and will be pro- 
ducing 50 per cent of the total by 
1962. The development of this in- 
dustry has made possible greater quan- 
tities of old products and some entirely 
new products which add greatly to 
the convenience of living. The op- 
portunities for the future in this field 
are limitless. With ample raw ma- 
terials to depend upon, research can 
go forward to enhance the standard 
of living of the entire world. 


Petrochemicals include many prod- 
ucts for which demand is a billion 
pounds per year or more. They in- 
clude both chemicals such as meth- 
anol which were formerly produced 
entirely from other sources and those 
such as isopropyl alcohol which have 
been made possible only by utilization 
of petroleum as raw material. Meth- 
anol is commonly known as “wood 
alcohol” but many years have passed 
since it was actually derived from 
wood and natural gas is now the chief 
raw material. The principal use of 
isopropyl alcohol is in the manufac- 
ture of acetone, another product once 
derived entirely from non-petroleum 
sources. These changes in raw ma- 
terials are important not only be- 
cause of lower costs but also because 
sufficient quantities of chemicals to 
meet present requirements could not 
be produced from the former source 
materials. 


The end products which are now 
available from petrochemicals are 
revolutionizing many phases of our 
living. The most important of these 
are the chemicals used for plastics, 
synthetic rubber and textiles. 


The plastics are replacing scarce 
metals, glass, ceramics, wood, natural 
fibers, leather, paper and other ma- 
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terials. In many cases, they are su- 
perior to the material which they re- 
place, and very often are less costly. 
One of the most recent replacements 
in the metals field is the use of plastic 
pipe lines. They have the advantages 
of being flexible and resistant to cor- 
rosion, scale and rust, and having 
lighter weight. Another metals re- 
placement which will soon be in mass 
production is in auto bodies made 
from resin-laminated glass fiber. These 
bodies will not dent nor rust, they are 
strong but light in weight and there- 
fore save gasoline and cut down on 
tire wear. A similar material will be 
used for the fabrication of bath tubs. 
These will be particularly advantage- 
ous for use in trailers where weight is 
an important factor. The resin-glass 
fiber tubs weigh about 15 pounds 
compared to 150 pounds for enameled 
steel and 300 pounds for enameled cast 
iron tubs. 


It is an interesting observation that 
the revolution in materials involves 
not only the use of entirely new sub- 
stances but more advantageous utiliza- 
tion of such time-honored material as 
glass. While glass fibers are superior 
to metals and textiles for some pur- 
poses, plastics are replacing glass in 
some of its former uses. Polyethylene, 
for example, has many advantages 
over glass in bottles for cosmetics, 
pharmaceuticals and many chemicals. 
The polyethylene bottles are unbreak- 
able, lighter in weight and resistant 
to most chemicals. 


In the household, plastics have an 
extraordinary range of applications. It 
is believed that vinyl floor coverings 
will outlast the houses in which they 
are laid. Furthermore, these coverings 
need never be waxed or scrubbed and 
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they do not stain or decompose from 
contact with grease. Plastics have 
also made vast inroads into the paint 
market. Replacing vegetable oils as 
base for paints to be used on interiors, 
they are easier to apply, eliminate 
odor, and dry more quickly. New 
packaging films made from _poly- 
ethylene or Saran preserve food longer 
and are usable for some purposes 
such as deep-freezing for which the 
older type films were unsuitable. Plas- 
tics are also used in rust-proof screens, 
parts for radios and refrigerators, un- 
breakable dishes, decorative pieces 
and other household articles. 

The industrial implications of 
plastic developments are far-reaching. 
One of the best examples is the re- 
placement of sand molds by phenolic 
shell molds in foundries. The new 
shell molds produce castings with 
smoother, more accurate dimensions 
and require less machining than those 
from conventional molds. The lighter 
weight of the sheet molds makes pos- 
sible the employment in foundries of 
persons having less physical strength 
than was previously necessary. Re- 
quirements for phenolic plastics for 
this purpose are expected to rise from 
a total of about 3 million pounds last 
year to 80 million within five years. 

The new textile fibers are perhaps 
the most interesting of all of petro- 
chemical-based products. Chemically, 
they are closely related to plastics and 
some of them could be classed in either 
category. In general, they have ad- 
vantages over natural fibers in being 
stronger, faster drying, requiring lit- 
tle or no pressing, resisting deteriora- 
tion from moths, mildew and chemi- 
cals. As a consequence, they require 
less care and wear longer. They are 
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produced from raw materials which 
are not subject as are natural fibers to 
such unpredictable factors as weather 
conditions, ravages of insects, and 
health of animals. As a result, every- 
one should some day be well clothed 
and housed in attractively decorated 
quarters. 

The individual fibers vary in their 
applications and for some uses are 
blended with natural fibers. Nylon is 
well-known but additional uses are 
continually being found. One of the 
most dramatic is as material for ar- 
mored vests. Officials have credited 
these vests with reducing chest and 
abdominal wounds by 60 per cent in 
Korea. Another less known use of 
nylon is in rugs which will outwear 
wool by at least five times. They dye 
uniformly, can be matched while wool 
fibers vary, and can be cleaned with 
soap and water. Nylon, of course, is 


no panacea. Men’s shirts, for example, 
were not too popular, but another 
fiber Dacron has since been developed 
for shirts and has in addition to the 
quick-drying advantages of nylon, 


better appearance, greater comfort, 
and no pressing requirements. Dacron 
is also being used both alone and in 
blends for suiting fabrics. 


The acrylic fibers, Orlon, Dynel 
and Acrilan are used principally as re- 
placement for wool, either alone or 
in blends with wool, cotton or rayon, 
in such products as blankets, curtains, 
socks, shirts, work clothes, under- 
wear, suiting, dresses and industrial 
fabrics. Acrilan has the greatest ten- 
sile strength and Orlon is the most 
resistant to atmospheric deterioration. 
Dynel is the most flame-resistant and 
for this reason over 13.5 miles of it 
were used for draperies, blankets, bed- 
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spreads and trim on the new ocean 
liner, the United States. 


The vinyl yarns, Saran and Velon, 
have been used most extensively for 
auto seat covers. Recently, however, a 
wide variety of textile products rang- 


ing from rugs to clothing have been 
produced. 


Closely related to synthetic textiles 
and plastics is synthetic rubber. The 
rubber industry as we know it today 
could not exist without petroleum as 
source material. The effect of petro- 
leum-derived rubber has been to put 
the United States in a position of self- 
sufficiency in so far as rubber supplies 
are concerned. Continuous research is 
resulting in greatly improved types of 
rubber. The development of cold 
rubber, for example, has increased 
mileage of tires made from it by 25 
per cent and has thereby saved the 
public about $347 million during the 
past year. Many specialty rubbers 
have also been developed for inner 
tubes, heavy duty electrical insulation, 
hoses for gasoline pumps, self-sealing 
gas tanks, and other purposes. One 
of the most vital roles of petroleum 
products is in agricultural production 
which has been increased by the use 
of petroleum-fueled machines and 
such chemical products as fertilizers, 
insecticides, fungicides, growth-regu- 
lators, weed killers and defoliants. 
The impact which these innovations 
have had is illustrated by the radical 
change from 1910 when farm workers 
constituted 31.0 per cent of the labor 
force to 1952 when only 13.9 per cent 
were thus employed. The per acre 
yield of corn, our most important crop, 
has been raised over 35 per cent dur- 
ing this same period by the combined 
effects of mechanization, hybridiza- 


CHEMISTRY 






















yn, 
for 
5a 
ig- 
en 


the 
ers 
ner 
on, 
ing 
)ne 
um 
ion 
use 


ers, 
gu- 
nts. 
ons 
ical 
ers 
bor 
ent 
cre 
op, 
lur- 
ned 
iZa- 


tion, and the use of chemicals. The 
application of the weed killer 2,4-D 
is a good illustration of the savings 
made. Weeds can be eliminated by 
the application of one pound of 2,4-D 
per acre and this operation takes only 
one hour with a tractor-drawn power 
sprayer as compared to 100 hours 
of manual weeding. It has been esti- 
mated that corn production could be 
raised as much as 50 per cent by more 
widespread use of chemicals. Wheat 
production likewise could be increased 
by as much as 30 per cent without 
any increase in labor requirements. 


Cotton requires at present the larg- 
est proportion of farm labor of any 
major crop. The use of machines and 
chemicals, however, is being rapidly 
increased. Airplanes are now used to 
cover some large areas with insecti- 
cides, defoliants, and other chemicals. 
Total mechanization and “chemical- 
ization” would, according to estimates, 
reduce the number of man-hours re- 
quired to produce one bale of cotton 
from 155 to 10 hours. 


Despite the widespread use of ma- 
chinery and chemicals, it has been 
estimated that $13 billion worth of 
crops are lost every year because of 
weeds, insects, fungi, and plant dis- 
eases. Petroleum will play a primary 
role in reducing this loss because it 
will be the major source of fuels for 
mechanization and chemicals for pest 
control. 

These are but a few examples of 
the many products from petroleum. 
The myriad of chemical products, 


however, requires less than one per 





cent of the total U. S. oil production 
and about 5 per cent of the total 
natural gas production. The planned 
expansion of the industry assures am- 
ple supplies for expansion of present 
products and for manufacture of those 
which will be developed by our engi- 


neers and scientists. 


This discussion of the impact of 
the petroleum industry has been limit- 
ed to the United States, but its effects 
are woild-wide. One of the most spec- 
tacular examples involves the use of 
a single petrochemical insecticide, al- 
drin, which is effective against. such 
devastating pests as locusts, grasshop- 
pers, and boll weevils. During 1951, 
Iran had its worst locust plague in 
50 years and called on the United 
States for help. A team flew over 
from this country with supplies of al- 
drin and in four days time, the locust 
kill was 100 per cent and over 53,000 
acres of crops were thereby saved. On 
a much broader scale, however, the 
United States petroleum industry car- 
ries out a privately financed point four 
program. Wherever our oil companies 
have operations, living conditions 
have been vastly improved, and good 
employment and educational oppor- 
tunities have been made available to 
thousands of natives. 


Fantastic as the achievements of 
the petroleum industry in the past 
may seem, they are only an indication 
of what is yet to come. The industry 
has the kind of faith in the future 
that has made America great and 
continues to hold even greater promise 
for our civilization. 


Chemical sprays for blossom thinning, a post-war development 
in commercial orchards, are being used on an increasing number 


of apple trees. 
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New Chemical Materials 
Find Many Needed Uses 


Patents of Chemical Interest 


To obtain a copy of any patent, 
order by number from the Commis- 
sioner of Patents, Washington 25, 
D. C., enclosing for each copy ordered 
25 cents in cash, money order or 
Patent Office coupon. Do not send 
stamps. 


Titanium For Electrodes 


> Evecrropes made of titanium or 
tipped with titanium will stand up 
better in brazing operations than the 
older carbon electrodes, the inventor 
of a titanium electrode claims, Braz- 
ing is the joining together of two 
metal parts under heat and pressure 
by another metal with a lower melt- 
ing point. Titanium can withstand 
both the heat and pressure better than 
can carbon, Ralph J. Bondley, Scotia, 
N. Y., claims. He has assigned his in- 
vention, patent number 2,629,803, to 
the General Electric Company. 


Anion Exchange Resins 

> Two anion exchange resins, one 
weakly basic and the other strongly 
basic, have been patented. The resins 
are used for separating out one or 
more components of a chemical com- 
pound. Inventor is Jesse C. H. Hwa, 
Philadelphia, and he has assigned his 
patent to Rohm and Haas Co., Phila- 
delphia. The weakly basic resin is 
made by reacting ammonia or a pri- 
mary or a secondary amine with an 
insoluble, cross-linked polymer of a 
glycidyl ester of acrylic acid or of an 
alpha-substituted acrylic acid. The 
strongly basic resin is made by react- 
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ing, in aqueous medium, a tertiary 
amine with an insoluble, cross-linked 
polymer of a glycidyl ester of acrylic 
acid or of an alpha-substituted acrylic 
acid. Patent numbers are 2,630,429 
and 2,630,427, respectively. 


Plastic Helicopter Blades 


> Heticoprers with plastic rotor 
blades may soon be flying through the 
air with the greatest of ease. 


The patent, number 2,630,868, on 
a plastic rotor blade was granted to 
Francis R. Ellenberger, Cedar Grove, 
N. J., and assigned to the General 
Electric Company. 

Mr. Ellenberger points out that the 
ordinary type of rotor blade has a 
longitudinal spar, sometimes used in 
combination with transverse ribs. His 
blade, shaped from a cellular plastic 
material, eliminates the expense and 
difficulties involved in building a 
rotor blade, requires less skill manu- 
facturing and has more strength. 


His blade carries nearly all the 
stresses on the outer skin, which is 
filled with a relatively weak cellular 
plastic material. This keeps the skin 
from collapsing and maintains the 
correct cross-sectional contour. 


The plastic blades are formed by 
extrusion, molding or machining a 
piece of cellular cellulose material in- 
to a section of the desired airfoil shape, 
wrapping it with cloth impregnated 
with phenolic compound, clamping 
it in a mold and curing in an auto- 
clave. 
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Fog Generator 











> Cities famous for “smog” may not 
want this invention but it has other 
ises. It is an artificial fog generator. 
The inventor, William J. Besler, Pied- 
nont, Calif., claims it will be useful 
n time of war to cover movements 
of troops and in time of peace to 
spread insecticides. Patent number 
s 2,630,412. 


Re-fillable “Bomb” 


> A “poms” designed to be used 
either for insecticides or fire-fighting 
fluid has been invented. It can also 
be refilled at home. The bomb has 
a handle on it located so that when 
the fluid is emitted it is aimed direct- 
ly away from the holder. Patent num- 
ber is 2,630,942, and it is held by John 
E. Schaffer, Brandon. Fla. 


Gas Turbine Autos 


> AvuTOoMoBILEs powered by gas tur- 
bine engines are envisioned by a 
British inventor. Horace S. Rainbow, 
Coventry, England, has patented such 
an engine which can be installed in 
the space normally taken up by the 
present type of engine. 

His turbine provides a centrifugal 
compressor at the front delivering 
compressed air to a combustion cham- 
ber. The chamber is connected at its 
outlet end to a chamber which pro- 
vides the products of combustion and 
lir to an axial-flow turbine. 


The invention, patent number 2,- 
631,427, has been assigned to Arm- 
strong Siddeley Motors, Ltd., Co- 
ventry. 


RCA Color Television 


> One or the basic patents for RCA’s 
system of color television was granted 
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recently to Dr. Alfred N. Goldsmith. 
He assigned the patent, number 2,- 
630,542, to RCA. This is a rival sys- 
tem to that put out by the Columbia 
Broadcasting System. The latter won 
approval from the Federal Communi- 
cations Commission just before de- 
fense production forced a freeze on 
mass production of color TV sets. 


The viewing face of the television 
screen is coated with 600,000 tiny 
phosphor dots. They are placed in 
groups of three, and one of these three 
is red, another blue and the third 
green. A shadow mask just behind 
the screen with 200,000 tiny perfora- 
tions screens off the other two dots 
when it is necessary to excite, or light 
up, one of them. Thus the beam for 
exciting the red dot cannot hit the 
other two green and blue dots. 


It is this shadow mask which is 
claimed in Dr. Goldsmith’s patent. 


Another Color TV 


> Two oTHeR inventors have tackled 
the problem of blurred color TV pic- 
tures which they say is sometimes the 
result of purely electronic color tele- 
vision operations. Norman L. Heikes, 
San Francisco, and Robert J. Stahl, 
Redwood City, Calif., have invented 
a color TV camera in which an elec- 
tronic scanning operation is attain- 
able while still completely avoiding 
registration difficulties. 


To accomplish this, a single image 
only is used for color analysis purposes 
and this image is passed through a 
suitable optical or color filter formed 
of a grid-like structure. Patent num- 
ber is 2,630,485 and it has been as- 
signed to Color Television, Inc., San 
Francisco. 
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> Trioxane, cyclic trimer of formalde- 
hyde, in continuing commercial quan- 
tities, is offered by the Chemical Divi- 
sion of Celanese Corporation of 
America. It is a material with many 
uses. When molten it is an excellent 
solvent for many organic chemicals 
such as phenols, naphthalene, fatty 
acid amides, zein, urea, polyvinyl ace- 
tate, ethyl cellulose and celullose ace- 
tate. It is also used by the Govern- 
ment as the standard U. S. Army heat- 
ing tablet, as it burns with a steady 
non-luminous flarne which gives no 
harmful vapors or soot. Although 
highly stable, Trioxane must be kept 
in sealed containers to prevent loss by 
evaporation. It is packed in 20 and 
55 gallon fiber drums. Data sheets 
giving complete specifications avail- 
able on request to Celanese Chemi- 
cals, 180 Madison Ave., New York 
16, N. Y. 


> DemiIneERALIZATION and silica _re- 
moval through ion exchange resins 
has come into extensive use in in- 
dustry, since its operating costs are 
much more economical than distilla- 
tion of water. A new bulletin by the 
Permutit Co. describes the chief ap- 
plications, principles of operation, de- 
sign features, advantages, recom- 
mendations and specifications of their 
demineralizing and silica removal ap- 
paratus and synthetic resins. Write for 
Bulletin No. 3803, to the Permutit 


Co., 330 W. 42nd St., New York 36, 
Peon 


> SAFETY CHARTs on a series of chemi- 
cals, giving description, safe methods 
of storage, usual shipping containers, 
safe practices and rules for handling 
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Proudly Preemie 


have been issued by the U. S. Depart- 
ment of Labor. Chart No. 2 illus- 
trates safe handling of hydrochloric 
acid, Chart No. 3 deals with am- 
monia, etc. The material in the charts 
is based on Chemical Safety Data 
Sheets and other publications of the 
Manufacturing Chemists’ Associa- 
tion. The charts are published by the 
U. S. Government Printing Office. 

> Emission SPECTRA as a means of 
identifying the metallic elements and 
many non-metals as well are coming 
into greater use in analytical work. A 
reprint of an article describing this use 
by Paul T. Gilbert, Jr., of Beckman 
Instruments, Inc. is offered by the 
company. Write for Reprint R-56-266 
to Beckman Instruments, Inc., South 


Pasadena 1, Calif. 


> Tuymipine, one of the key building 
blocks for formation of desoxyribo- 
nucleic acid, has been added to the 
list of hard-to-get cell chemicals of- 
fered for biological research by 
Schwarz Laboratories, Mt. Vernon, 
N. Y. For more information about 
how to get this compound, and its 
role in cancer research and studies of 
therapeutic agents and nutritional fac- 
tors, write Paul F. Palace, Michel- 
Cather, Inc., 2 Park Avenue, New 
York 16, N. Y. 

> Exrractors for use with organic 
solvents by the Schmall method are 
offered in two forms, one for solvents 
lighter than water, the other for those 
heavier, by Scientific Glass Apparatus 
Co., Inc., Bloomfield, N. J. 

> My ar, the new polyester film 
manufactured by Du Pont, is des- 
cribed in detail as to its dielectric 
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trength, insulation resistance, volume 
nd surface resistivity, and similar 
)roperties in a bulletin which also sug- 
gests possible uses for the material. 
ju Pont is building a new plant to 
vanufacture this product at Circle- 
ille, Ohio, which is expected to go 
ito commercial production early in 
i955. Lowering of prices for the vari- 
ous thicknesses of the film is promised 
as a result. To learn more about the 
material write for the technical bulle- 
tin on “Mylar” (#1-2-53) to the Du 
Pont Film Department’s Sales De- 
velopment and Technical Service Sec- 
tion, Wilmington 98, Delaware. 


>» Puorocrapuic plates designed for 
study of helium emission spectra are 
offered by the Eastman Kodak Co. 
The manufacturer gives the assurance 
that they are so infra-red sensitive 
that they will give the 200-inch Hale 
Telescope as much space-penetrating 
power as would have been equivalent 
to a hypothetical 900-incher only a 
year ago. A new sensitizing dye is 
responsible for this increased sensi- 
tivity. The products are known as 
Kodak Spectroscopic Plates and Films 
of Class Z sensitization. 
> Eastman’s Organic Chemicals De- 
partment, Distillation Products In- 
dustries, Rochester 3, N. Y. an- 
nounces ten new organic chemicals 
which they are ready to supply. The 
ompounds are: Acrylamide MP 84- 
86°, MW 71.08 4-Amino-2,6-di- 
methylpyrimidine MP 184-186°, MW 
123.16; 2,5-Dimethylfuran ( Pract.) 
3P 89-93°, MW 96.12; 5,5-Dimethy] 
Hydantoin (Pract.) MP 176-178°, 
MW 128.13; 2,5-Diphenyloxazole MP 
71-72°, MW 221.25; Formamide MP 
3°, MW 45.04; Malonic Acid 
Pract.) MP 136° dec., MW 104.06; 
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Phthaloyl Chloride ( Pract.) MP 7-10°, 
MW 203.03; Y-Valerolactone (Pract.) 
BP 84-86°/10 mm; m-Xylene ( Pract.) 
(95 + %) MW 106.16. 

> Nucwear Instrument and Chemical 
Corporation, 223 West Erie St., Chi- 
cago 10, Ill. has issued a new catalog 
featuring a guide to instrument selec- 
tion. They state: “It is our desire to 
have our products in use where they 
are well matched to do the job. There- 
fore, wherever possible we suggest 
you give us a brief description of 
your projected work in advance of 
ordering, and allow us to recommend 
a suitable complement of instruments 
to solve your counting problems most 
efficiently.” 

> TRANSMISSION-TYPE interference fil- 
ters are a feature of the new mono- 
chromatic colorimeter by Bausch & 
Lomb Optical Co., 635 St. Paul St., 
Rochester, N. Y. For complete details 
write for Catalog D-245. Bausch & 
Lomb are this year celebrating the 
hundredth anniversary of the found- 
ing of their company. 

> F.otation materials, particularly 
RADA (Rosin Amine D acetate) are 
described, suggestions are made for 
wider industrial uses for them, and 
mathematical formulas used in the 
operation and control of ore dressing 
mills are all included in the 1953 edi- 
tion of Hercules Powder Co.’s booklet 
“Flotation.” This is available from the 
company at Wilmington 99, Delaware. 
> Linpane and Aramite have been 
combined into one emulsion for con- 
trol of spider mites in home gardens. 
It is packed in 8-oz. bottles, and gal- 
lon cans. It may be obtained from the 
Doggett-Pfeil Co.. Manufacturing 
Chemists, Springfield 1, N. J. Nation- 
wide distribution is being arranged. 
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Book Cossaleniedliinas 


Water SupPLy AND PurIFICATION— 
W. A. Hardenbergh—/ nternational 
Textbook Co., 3rd ed., 516 p., illus., 
$6.50. New materials and develop- 
ments have necessitated rewriting a 
number of chapters. Included is a new 
chapter on fluoridation. 

CHEMICAL INDUCTION OF CANCER— 
George Wolf — Harvard University 
Press, 250 p., illus., $3.50. Primarily 
concerned with the experimental in- 
duction of tumors in animals by 
chemical compounds. 

Tue LITERATURE ON STREPTOMYCIN: 
1944-1952 — Selman A. Waksman — 
Rutgers University Press, 2nd ed., 553 
p., $5.00. Since the publication of the 
first edition less than four years ago, 
references dealing with this antibiotic 
have increased from 1,200 to almost 
6,000. The new edition is largely de- 
voted to the clinical uses of strepto- 
mycin. 

AnnuaL Review oF Nuc ear Sci- 
ENCE—Vol. 2, James G. Beckerley, 
Martin D. Kamen and others—An- 
nual Review (Stanford, Calif.), 429 p., 
illus., $6.00. Covering the most im- 
portant developments in the field for 
the year that have been cleared with 
respect to security. 

CueMicaL ANALYsIs OF INDUSTRIAL 
So.tvents—Morris B. Jacobs and Leo- 
pold Scheflan—Interscience, 501 p., 
illus., $10.00. Covers the three major 
aspects of solvent analysis—the assay, 
the analysis of mixtures, and the iden- 
tification of an unknown solvent or 
mixture of solvents. 

PROGRESS IN THE CHEMISTRY OF Fats 
AND OTHER Lipips: Volume 1—R. T. 
Holman, W. O. Lundberg, and T. 
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Malkin, Eds.—Academic Press, 186 p., 
illus., $7.00. The first of an annual 
series. Of interest to the specialist in 
this field, the chemist, the biochemist 
and the medical scientist. 


Cytocuemistry: A Critical Ap- 
proach—J. F. Danielli— Wiley, 139 p., 
illus., $4.00. The author explains that 
this is not a textbook (cytochemistry 
is so underdeveloped that a textbook 
would be premature) but it is a record 
of his own experiments and those of 
his associates. 


THe THeory oF Exectrons: And 
Its Applications to the Phenomena of 
Light and Radiant Heat—H. A. Lor- 
entz—Dover (New York City), 2d 
ed., 343 p., paper $1.70, cloth $3.50. 
An unabridged student’s edition of a 
long out of print classic originally pub- 


lished in 1906. 


CrettuLose: The Chemical That 
Grows — William Haynes — Double- 
day 386 p., illus., $4.00. From the age 
of Marco Polo to the present, the his- 
tory of this source material of rayon, 
paper, lacquer, plastics, etc. is traced 
in both fact and legend. 

Gryceroc—Carl S. Miner and N. 
N. Dalton, Eds.—Reinhold, 460 p., 
illus., $12.00. Contains complete in- 
formation on the sources, recovery, 
refining and uses of this important 
chemical compound. 


PoLysACCHARIDE CHEMISTRY — Roy 
L. Whistler and Charles L. Smart— 
Academic Press, 493 p., illus., $10.80. 
Outlines the present status of knowl- 
edge regarding the structure of natural 
high polymers of the carbohydrate 
type. 
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